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stuff, 
Stack of small battens and deals follow 
each other for hundreds of yards; here 
and there are stacks of 9 in, by 3 in. 
deals, but at many ot the ports one looks in 
vain for anything larger. The scantling 
most frequently seen is 7 in. by 2 in., but 
immense quantities of smaller stuff are 
Stacked, the width varying by half inches 
down to as little as 3 in. The most common 
thickness i$ 2in., but stuff 24 in., 3 in., and 
4 in. thick is also cut, and in one yard we 
noticed some battens measuring 5} in. by 
2} in. In addition to these smal! battens 
there are large quantities of boards from 
4 i. by ¢ in. to 9 in. by 1@ in., the wide 
boards being chiefly for the Dutch market. 
Many sizes of deals are also cut, so that 
almost any size can be obtained from stock, 
either at one port or another. Among the 
larger Scantlings we noticed were 8 in. by 
2 mand 3 in, g in. by 2 in, and 3 in. and 
4 in., to in. by 3 in. and 4 in., 11 in. by 2 in. 
and 3p. and 4 in,, and 12 in. by 3 in. and 
4 im. and other sizes can no doubt be 








once converted into a rectangular section, as 
shown by the dotted lines, by passing them 
through a pair of parallel circular saws set 


These may 


be afterwards sawn into two I-in. boards, 


at the required distance apart. 


either by a circular saw or by a band re-saw, 
the latter being preferred, as the saw is 
thinner and wastes less 
material. The pieces B and E form two 
boards 1 in. thick, and the slabs A and F 
may, if large enough, be utilised for thin 


consequently 


narrow boards or small moulds, or otherwise 
sent to the charcoal yard and there converted 
intocharcoal. Larger logs are often treated in 
a different manner, involving less labour and 
less waste. The log is first slabbed on two 
sides (at one operation), as shown in fig. 2, 
No. 1. It is then turned on to one of the 
slabbed sides, and passed through another 
saw-frame, by which it is converted into 
three or more deale and boards and two 
additional slabs (fig. 2, No. 2). From each 
of the four slabs a board can generally be 
obtained, but it will probably contain a good 
deal of sap. It will be observed that by this 





It is a lofty structure with brick walls, and 
consists of two parallel rows of cells with 
upper and 
There are sixteen cells in all, each capat 


of holding about twenty standards, and ea 


lower 


air-conduits betwee! 


has movable wood covers atthe top. The 
kiln measures about 250 ft. bv 75 ft, and 
raised above the top of nuisar of which is 


carried torward over a long and loity store- 
shed beyond. Steam is brought in a wooden 
conduit raised on trestles, from a special 
boiler placed alongside the nine 

in the saw-mills, and is passed through pipes 
between which a circulation of air is main- 
tained by 
passes along the upper of the two conduits 
which run between the rows of cells, and is 
admitted to the cells through shutters whic! 
can be regulated as required. The wood in 
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the cells is stacked with of 
being laid on tiers of iron brackets pro- 
jecting from the walls. Alter passing 
through the cell the air returns along the 
lower conduit. One row ol 
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work, while the other is being emptied and 
refilled. Two electric cranes, travelling, 
respectively, over the two rows of cells, are 
used for raising the wet wood, carrying it as 
required and lowering it into the cells, and 
also for lifting the dried wood from the cells 
and conveying it into the store-shed beyond. 
in from two to four days, according to the 
size of the scantling and other factors, the 
wood is dry enough for shipment. 

The _Korsnis Company, also at Gefle, is 
following the Stora Kopparbergs Company's 
lead, and other companies will, no doubt, 
soon do the same. The great wonder is that 
such kilos have not been built years ago, as 
they give better results than months of 
natural seasoning, besides effecting a great 
Saving of storage space and of time ; logs 
can be converted into a cargo of deals, and 
these can be dried and shipped without un- 
due detention of the vessel. 

The deals and battens are not generally 
cross-cut—z.¢., the ends are not sawn off— 


until a vessel is waiting for them. The deals | 


are run in trucks to one of the many sheds 
built for the purpose-—we are describing now 
the method in operation at the Stora 
Kopparbergs Works—and each deal is seized 
by two men, one at each end, who lay it on 
a table marked with feet and métres, and 
with pencils indicate where the defective 
ends must be cut off. A lever is pressed, and 
revolving rollers rise through the table and 
carry the deal forward to a boy, who, by 
pressing another lever, raises a circular saw 
which cuts off the end of the deal at the first 
mark. The operation is repeated at the second 
mark, and the deal travels forward to the 
barge or lighter which is moored at the end 
of the shed. There two boys are at work, 
stencilling the brand on the ends of the 
deals. These are then ready for conveyance 
to the vessel which is moored to an adjacent 
quay. Electric motors supply the power in 
these sheds. The ends cut from the deals 
are piled by women into stacks, according to 
their size and quality, part being used for 
firewood and part for conversion into boards 
for boxes or other small articles. 

There is no waste in a Swedish sawmill. 
At some of the mills, as at Sundsvall, much 
of the “ offal” is cut into 3-ft. lengths and 
sold as firewood to the small coasting 
steamers. The best is shipped to England 
(being sold by the cubic fathom, é.¢., 6 ft. by 
6 ft. by 6 ft.), to be there sawn and split into 
firewood for domestic purposes. The chips, 
shavings, and sawdust are used as fuel for 
the boilers of the works, being conveyed to 
these automatically by “paternoster” belts 
running in wooden troughs in the lower 
story of the mill. Other offal, such as the 
small convex slabs sawn from the logs, is 
converted into charcoal, a small part of 
which is used for the blacksmith’s forges in 
the sawmills, the greater part, however, 


being sold for smelting the well-known 
Swedish iron. 

The usual method of charcoal-burning 
consists in building afcircular pile of wood 
(the pieces being placed vertically) about 
18 yards in diameter and 12 ft. high. 
Boards are fixed horizontally around this, 
forming a series of shelves so that the ex- 
terior can be covered with charcoal dust or 
saw-dust to exclude the air. The fire is lit 
at the centre of the top, and the whole of 
the top is covered with saw-dust. The 
burning coniiaues for five or six weeks 





before it is complete and the charcoal ready 
| for raking out. A brick charcoal-kiln at the 
| Stora Kopparbergs Works does’ the work 
| equally wellin about six days, and has the 
) advantage of separating the tar and wood- 
spirit so that these can be drawn off by 
, pipes. 

| The commonest defect of Swedish deals, 
| battens, and boards, is sap, a defect which 
| is unavoidable so long as small logs are con- 
| verted into the largest possible scantlings, 
land boards are cut from slabs. The 
'best boards, of course, are cut from 
}the central parts of the logs, either 
| directly or, more generally, by re-sawing 
| battens, but other boards are obtained 
| from the outer portions of the log, as shown 
in figs. 1 and 2, and these are certain to be 
|more or less sappy. The deals and battens 
also in many cases trench so closely upon 
the periphery of the log that they include a 
considerable proportion of sapwood. Indeed, 
a great many logs are converted into larger 
scantlings than they are properly capable of 
making, the result being that the deals and 
battens are wany for a considerable propor- 
tion of their length. The presence of sap 
not only discolours the wood and renders it 
unfit for varnishing, but makes it more liable 
tu decay. There can be no doubt that this is 
a most serious defect in Swedish wood 
generally, but especially in wood from ports 
where comparatively small scantlings only 
can be obtained. Where the logs are of 
larger size,as at Gefle and some of the 
most northerly ports, deals are often ob- 
tained practically free from sap. Thus the 
central deal in fig. 2, No. 2, will be of this 
kind, and the two side deals will contain 
only a small amount of sap at the angles 
nearest the periphery of the log. 

It is only natural that the owners ot the 
saw-mills try to get the largest possible 
scantlings out of a log, as much better prices 
can be obtained for larger stuff. Thus, in 
December last, a Petersburg standard (t.é., 
165 cubic feet) of 7 in. by 2) in. Gefle red 
(“ Mixed” quality) was worth 12/, but the 
same quantity of 9 in. -by 3 in. stuff was 





, worth no less than 162, an increase of 33 per 


cent. in value, due solely to the extra size of 
scantling, the quality and the number of 
cubic feet being the same in both cases. In 


this connexion it may be interesting to’giv« 


per standard, and to compare them with the 
prices current a year before, These figures 
are extracted from the British Consul’s !ast 
report on the trade of Gefle 


Price per Standar: 





Scantling. (Juality 
Dec., 1844. Le 
4 * 4 % 
jin, by 3 in Mixed. 13 
2. Thirds tn 14 
Foutths B 1 
es Fifth» 71 
yin. by 2 in Mixed to 1 
Thirds, 8 to 
a Fourths. 7 «0 
+ Piftha. & a 


The prices for 1899 show an increase ove; 
those for 1898 of about 27 per cent. for 9 1: 


by 3 ipo., and about 16 per cent. for 7 in. by 
24in. These figures prove the increasing 
scarcity of large scantlings. Indeed, a 
builder recently informed us that, in reply to 
his inquiry for it in. by 4 in. stuff, an 


English timber merchant declared that he 
had none either in stock or on the way. The 
time does not appear to be far distant whe 
English architects will be compelled t 
specify that all joists and roof-timbers large: 
than, say, 7 in. by 3 in. must be of pit 
pine or other American wood. 

Swedish boards are sold in the roug 
they leave the saws, or planed and thick 
nessed; in the latter case, they are some 
times also tongued and grooved. Beaded 
boards are also made as well as moulds tor 
door- panels, moulded architraves, and othe 
joiners’ woodwork. Into the details o: 
manufacture of these goods we need 
enter. Suffice it to say that the re 
ments of different countries appear t 
carefully studied. Holland preters #) 
boards about 9in, wide, while for Great 
Britain boards Gin. or 7 in. wide are made 
Holland also prefers a bead with c: 
quirks than are desired in this country 

The trees are generally felled during t¢ 
winter, from December to March or Apr 
and the logs are run down to the 
rivers and lakes; when the snow and ic¢ 
melt the logs float down to convenient places 
near the mouths of the rivers, where toey 
are sorted according to their different 
owners, and the sorted logs are then passed 
on to the different mills. At Sundsval!, tor 
example, the logs are sorted at the mouths: 
the Indals and Ljungan rivers, and ¢! 
formed into rafts and towed by steam-tugs ¢ 
the thirty-nine saw-mills scattered about ' 
harbour. The Stora Kopparbergs Company * 
logs are, however, sorted at Farnas on the 
Dal River, and floated thence to the aw 
mills along a private canal about six mics 
long, constructed at a cost of nearly 30, 100%, 
alongside this canal a circular wooden 
conduit about 4 ft. in diameter conveys 
fresh water to the wood-pulp mil! belongng 
to the company. 
In conclusion the qualities anc brands 
now adopted by a few of the Swedisi * ve 
mills will be given, partly to show th 
various classifications adopted and party '? 
order that architects may have som 
guide to the quality of wood supplied * 
their buildings. The brands are arrange 
according to the different districts, begina 6 
at the north and proceeding southwards = 
finally up the west coast to Gothenburg. 
The double classification adopted in! 
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the prices for the other qualities of red wood 
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Aske's Charity, of which the income, derived 
from house property in Hoxton and 1,500 
acres in Kent, amounts to 16,500/. per 
annum. The scheme establishes a govern- 
ing body of nineteen persons, of whom three 
shall be women, comprising representatives 
of the School Board for London, the County 
Councils of London and Middlesex, the 
Senate of the University of London, and the 
Court of Common Council. Of the existing 
four schools, there are two at Hatcham, one 
at Hampstead, and one—in temporary 
premises—at Acton. For a new school at 
Acton, of which Mr, Henry Stock was 
appointed architect last year, a sum of 
60,000/. is set apart out of the endowment 
fund, and preference will be given to the 
children and grandchildren of freemen of the 
Company; a yearly sum of 1,500/ is also 
to be devoted in benefit of poor freemen. 
Mr. Henry Stock is architect also of the 
new Aske’s School to be erected at West 
Hampstead. The buildings of the former 
school at Hoxton now belong to the London 
Technical Education Board and are being 
adapted for purposes of a Polytechnic for 
East London. They were erected in 1825-6, 
after D. R. Roper's plans and designs, on the 
site of the Aske’s Hospital, built in 1691 from 
the designs of Robert Hooke, the celebrated 
mathematician, and remarkable for its clas- 
sical piazza or colonnade with an ambulatory 
340 ft. long, which fronted all of the ground 
floor between the two wings. The north 
wing, known as “ Haberdasher’s House,’ 
remained until 1887, when the Company 
leased the site for artisans’ dwellings. 
It was a conspicuous building of red brick, 
square on plan, three stories high, with a 
mansard roof and high angle-pedimented 
dormers in the attic floor, being very similar 
to Edial Hall, Lichfield, where Dr. Johnson 
kept his school, By his will (1688) Robert 
Aske bequeathed a sum of 20,000/. in trust 
to the Company to be laid out by them in 
buying ground within one mile from London 
for an almshouse for twenty poor freemen, 
and other land to yield each pensioner 20/. 
a year. He directed that the remainder of 
the money should be invested in land on 
behalf of as many boys as the income 
derived therefrom would support, at the rate 
of 20/. each for his schooling and main. 
tenance. A model in wood of Hooke's 
building is preserved at Haberdashers’ Hall. 


Durinc the last few years 
the principle involved in the 
Fresnel lens has been applied 
with considerable success for aiding the 
transmission of light to dark interior spaces 
in buildings. Prismatic lights of various 
kinds have proved to be so useful that they 
are regarded by architects and builders 
as indispensable adjuncts to certain types of 
buildings in large cities. It is, therefore, 
interesting to notice that the subject is now 
receiving attention at the hands of the 
Franklin Institute. A brief review of 
the art of prismatic lighting is contained in 
a paper recently read before the Institute 
by Dr. W. H. Greene. Omitting from 
consideration ‘pavement lights, for which 
only one form, the right-angled prism, 
is admissible, the author proceeds to discuss 
the two general classes into which prismatic 
window-lights may be divided. One group 
comprises those in which the glass has 
prisms, or lens segments, of any desired 


Prismatic 
Lighting. 








the sheet is plain. In the other group are 
included devices consisting of sheets having 
a series of prisms or lenses on both sides. 
In considering the relative merits of parallel 
and divergent light transmission, it should 
be remembered that the former system, 
sometimes aimed at by makers, cannot 
be so effective as the latter. By trans- 
mitting light into a room in parallel 
lines inconvenience must be expe- 
rienced from shadows projected from 
opaque objects in the path of the entering 
light, and there will be little or no reflection 
from the walls and floor. On the other 
hand, by the method of divergent trans- 
mission, even more light is thrown into the 
room, and, moreover, its distribution is more 
advantageous, because repeated reflections 
effect the practical obliteration of shadows, 
and the uniform diffusion of light to all parts 
of the interior. Attention is very properly 
directed to the necessity for correct dis- 
position of the angles or curves of prismatic 
or lenticular surfaces as the case may be. 
Inaccurate angles or curves may seriously 
diminish efficiency by the dispersion or 
loss of light, resulting from reflections 
in the interior of the glass. Dr. Greene 
describes several types of lighting glass 
coming within the two general divisions 
previously mentioned, and he especially 
commends one form having prisms on the 
interior surface, and lenticular panels on the 
exterior surface but arranged transversely 
to the direction of the prisms. This form of 
construction possesses admirable powers of 
diffusion both in horizontal and vertical 
planes, and when two windows are employed 
for one apartment the overlapping and 
reflected rays of light tend to prevent the 
occurrence of shadows such as are generally 
produced by other methods of prismatic 
lighting. The paper was freely discussed, 
and the subject generally has been referred 
to the Committee on Sciences and Arts for 
further investigation, 





THe increasing use of elec- 
Fire aga tricity for power purposes, and 

the higher pressures at which 
it is now being delivered at the consumers’ 
terminals, has induced several fire insurance 
companies to issue supplements to their 
rules for electrical installations. The new 
supplementary rules of the Royal Insurance 
Company will prove interesting reading to 
electrical engineers and to the users of elec- 
tricity for power purposes. They deal with 
the special safeguards to be observed when 
installing electrical power plant in textile 
mills and other special risks. Electrical 
contractors, before installing a power plant, 
would do well to provide themselves with 
a copy of these rules, as otherwise trouble- 
some, and sometimes expensive, alterations 
may have to be made after the completion of 
the installation, or extra rates will be charged. 
The supplementary rules of the Royal In- 
surance Company for special risks seem to 
us to be very reasonable, and although their 
adoption may lead to a slightly greater 
initial expense, yet the consumer will sub- 
sequently get the benefit in having less to 
pay for maintenance and repairs, apart 
altogether from the fire risk. For example, 
in cold stores and ice factories ordinary 
insulating materials for the wires would 
soon break down, owing to the clammy 
dampness associated with low  tempera- 





angle on the front surface, whilst the back of 


tures, and hence armoured or lead-sheathed 





conductors should be used throughout 
We were not surprised to notice that 
special precautions have to be take) 
for the electrical heaters for the glue ani 
paste kettles used in bookbinding works 
In addition to the sheet metal protect); 
for the surface of the table the heaters 
should stand on feet, so as to be at Jeas: 
3 in. above the table, and must have wir 
guards round them to prevent papers « 
books from touching them. When a moti: 
is supplied at 500 volts the company very 
properly advise that a magnetic cut-out show! 
be used, as with this pressure it is very difticu!: 
effectually to break the circuit with a 
ordinary fuse. The question of whether the 
case of the motor should be earthed or not js 
left to the consideration of the Board o| 
Trade. In towns where there are elect; 
tramways which work on the overhead 
system special precautions have to be take: 
in houses supplied with telephones, ca 
bells, &c., to prevent fires caused by a 
overhead wire breaking and coming 
contact with the trolley wire, and thus c: 
veying a current to the house which mic 
burn up the electrical instrument fixed 

and thus cause a fire. The minimum 
protection recommended is a fusible cut-out 


a ee Ar last the Manchester Corp 
Sewage ration has decided uj: 
Scheme. scheme for the treatment 

the sewage of the city. It is not too muc! 

to say that unless great pressure had bee 
brought to bear by the Local Governme: 

Board and the Mersey and Irwe!! Joint | 

mittee the Fabian methods of the Corpora- 

tion would have been pursued sti!! furthe 

Early in July the Corporation was pros 

cuted by the Joint Committee on account o! 

the foul effluents from the sewage works 

and the stipendiary magistrate, tired 0! 

imposing nominal fines, granted penalties « 

501. a day for the five days respecting whi 

evidence was tendered, and added, signit- 

cantly, “ If nothing is decided in September, 


we shall have no option but to impose 
penalties, if asked to do so, de die in diem 
The Corporation knew that the Joint Com 


mittee “meant business,” and as a fin 
18,000/, per annum was no trifle, even tor 4 
city like Manchester, the Corporation | 
taken the magistrate’s threat to heart, aud 
has “decided in September ” what scheny 
it will adopt. After the report of the thre: 
experts, to which reference has already bee 
made in these columns, it was practic.) 
certain that bacterial purification would 
selected, but the details of the scheme 
recommended by the experts did not com 
mend themselves to the Local Governmen! 
Board. The area of the filter-beds 
was considered too small by 5° 
cent., and a greater area of land was 4: 
demanded. Some bellicose members 0! '"' 
Corporation wished to resist these demancs. 
but wiser counsels prevailed, and event)4y 
the scheme of bacterial purification, 
amended by the Local Government Boas 
was adopted, although eighteen memve 
still recorded their votes in favour of ‘© 
culvert scheme. The first cost o! ‘© 
adopted scheme is estimated at 487,253°) °" 
about 120,000/. more than the exper's 
scheme. The Rivers Committee gave som* 
figures as to the comparative cost of wor’ 
ing the proposed system of periication 3s 
the existing precipitation process, but these 


} 
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figures-are far from convincing. Sir Bosdio 
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Leech, in presenting these estimates, said 
that a saving of 7,000/. per annum would be 
effected by doing away with chemical pre- 
cipitation, equal to a capitalised sum of 
200,0002, and added that the first cost of 
the new scheme was therefore “ practically 
reduced by 200,000/. if they deducted the 
saving in chemicals and sludge.” But a 
little later in his speech, alter stating that 
the annual cost of maintenance of the 
adopted scheme would be “under 20,000/,,” 
he declared that this is “ roughly the amount 
now spent at Davyhulme for maintenance, 
including precipitation.” Where, then, is 
the saving of 7,000/, per annum’ Again, 
the amount of sludge which will be retained 
in the open septic tanks is an unknown 
quantity, but the experiments at Leeds show 
that it will be very considerable, unless it is 
allowed to pass on to the filters, in which 
case the capacity of the filters will be 
rapidly reduced. 





THe Post Office system of 
Tihebone telephones in London, which 
Synem will probably start working in 


a few months, marks a new era in the history 
of telephony in this country. The network 
will extend from Reigate northward to 
Waltham Abbey, and from Romford west- 
ward to Harrow, embracing an area of 640 
square miles. At the present time many of 
the streets in the City and elsewhere are 
opened up, and hundreds of workmen are 
employed making trenches for the telephone 
cables. The central exchange will be in the 
Savings Bank building, Queen Victoria- 
street, and there will be exchanges at West- 
minster, Kensington, Wimbledon, Putney, 
Richmond, Chiswick, Kingston, and 
Twickenham, which will be opened at 
the same time. The switchboards for 
the central exchange will be sufficient 
for 10,000 subscribers, and the sub-stations 
will have capacities varying between 600 
and 2,000, but provision will always be made 
for subsequent additions. The materials 
employed are all of the most substantial 
description; the wires are sheathed with 
lead, and are insulated with paper so as to 
make the capacity between the twin con- 
ductors a minimum, and hence the sounds 
transmitted will be as clear and distinct as 
possible. The ducts to be used for the wires 
are made of glazed earthenware, and there 
are sometimes as many as fifty of them in 
one trench. The manholes which will be 
used for jointing and testing are made of 
several sizes, but the arrangements are all 
uniform throughout. The system of work- 
ing employed will be that known as the 
“central battery system,” and the batteries 
will be kept in the City and the inner sub- 
exchanges. In this method the mere act of 
lifting the receiver from the hook lights a 
lamp at the exchange, and thus the attention 
of the operator is called to the subscriber 
without the noisy ringing of bells. This will 
greatly ameliorate the conditions of working 
for the exchange girls, and ought to produce 
a better service. The opening of these ex- 
changes will give employment to many 
hundreds of girls. The payments of sub- 
scribers will either be annual or on the toll- 
rate system. In the latter system the sub- 
scriber will pay 3/. per annum, and 1d. per 
ne As be rings up successfully, and 
One w Ds course, when he is rung up. 

of this toll-rate system will be to 
make the majority of shops public call 
ottices, 


PARIS EXHIBITION : 
NOTES ON ENGINEERING EXHIBITS, &C. 


AMONGST exhibitors of cement in Group VI. 
the Socicte Générale & Unique des Ciments 
de la Porte de France should be mentioned 
The works of this firm were established at 
Grenoble in 1842 for the manufacture of Port- 
land cement from a stratum of stone discovered 
by M. Felix Breton, a retired Colonel of 
Engineers. A useful little pamphlet is pub- 
lished by the company giving sections of water 
conduits, sewers, roads, and cornices, together 
with the most suitable proportions for adop- 
tion in works of this kind. An interesting 
stand in the same section is that of the Bridge- 
water Portland Cement Company, Limited, 
Somerset. Examples of a new paving material 
are exhibited in Class 28 of the same group by 
the Cie. du Granit-Asphalte of Paris. This 
system of paving is recommended as being 
hygienic and non-slippery, and practical 
examples may be scen in the arrival courtyard 
of the new Gare de Lyon, and in the courtyard 
of the new Gare d'Orléans, in Paris. 

Class 28 also contains a smal! but noteworthy 
exhibit of sound-resisting parquet and paving, 
consisting of a light, non-combustible material 
termed * Liege agglomerate,” and made by M. 
C. FE, Bourry, of Paris. A small structure is 
shown tor the purpose of demonstrating the 
practical application of this substance in the 
formation of floors, roofs, and partitions. 

In the Palais des Mines several large displays 
of constructional iron and steel will be found 
worthy of close inspection. One particularly 
noticeable trophy is that of the Cie. Francaise 
des Metaux, consisting largely of solid drawn 
copper and tin tubes. About halfway down 
this building the Expanded Metal Company of 
France has a stand, where the visitor may 
witness the operation of a machine used in the 
production of this familiar material 
We may here also direct attention to the 
testing machines exhibited by Messrs. Olsen & 
Co., of Philadelphia. The stand of this hrm is 
situated in the machinery palace, Class 22, and 
it includes apparatus suitable for testing many 
different kinds of materials. A new impact 
testing machine is shown, where the falling 
weight is atthe end of a light pendulum bar, 
and the force applied at each blow is indicated 
by the scale on an inverted quadrant of the 
same radius as that of the arc described by the 
weight. ‘his machine is used in Cornell 
University, U.S.A., in the Royal Navy yard, 
Spezia, Italy, and in other well-known esta 
lishments. An automatic appliance for cement 
testing has lately been introduced by this firm 
The load can be applied at a regular rate at 
any weight varying from 100 Ibs. to 600 Ibs. per 
minute, the rate of application being obtained 
by operating the beam from a shaft of constant 
velocity. Improved grips, hang on pivot- 
bearings, ensure a perfectly straight pull on the 
specimens. The full capacity of the machine is 
registered on the beam, and the small divisions 
are shown upon a dial vernier provided at the 
beamend. Another apparatus which ought to be 
seen is Olsen's Autographic testing machine, 
with micrometer attachmént. The capacity of 
the apparatus is from 100,000 Ibs. to 200,000 Ibs., 
and it is intended for testing metal, stone, cement 
and other materials, By the micrometer attach- 
ment a multiplication of 500 times is obtained, 
and theactual conditions of each test are recorded 
ona diagram card. Power for operating the 
machine is derived from two belts, and two 
electric circuits are required, one for the beam 
poise, the other for the pencil on the recording 
cylinder. The Cresson gold medal was 
awarded by the Franklin Institute for this 
machine Amongst other exhibits Messrs 
G. Salter & Co., of West Bromwich, show 
one of the well-known Kuhlmann testing 
machines for cement. Messrs. Brown & 
Sharp, of Providence, U.S.A., exhibit at 
Vincennes a selection of measuring instruments 
and tools for architects and engineers, but 
principally for the latter. 

Machinery and appliances used in the manu- 
facture of cement, bricks, tiles, and earthenware 
goods are to be found both in the Palace of 
Civil Engineering and in the decoration and 
furniture departments on the Esplanade des 
Invalides. French machinists appear to deal 
in a fairly comprehensive manner with the 
requirements of the important industries in 
question, but their exhibits in general are not 
particularly novel, nor are they striking from an 
engineering point of view. In Class 28, M 
Charles Morel shows some useful appliances 





for cement manufacture, including a workman- 
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like crushing machine with jaws - a vertical 
mill in which grinding is performed by the 
action of centrifugal force upon four heavy 
balis, and a sifting machine with conical 
screens, to which two movements are imparted 
one vibratory and the other rotary The 
meshes of the upper sieve are kept clear by two 


fixed brushes, and sifted ateria!l can be 
delivered into sacks from an outlet at the 
bottom. Particles too large for passage through 


the second sieve are ejected through an orifice 
at the side of the collecting hopper 

MM. Chambrette-Bellon & Ci f 
(Cote d'Or}, make a speciality of plant for 
bri ks, tiles, and pottery. The machines 
exhibited are worthy of inspection, and are 
characterised by solidity of constructior 
although in some instances th: design might 
advantageously be modified. A selection of 
Clay-working machinery is exhibited by M. G 
Lacroix (de lancienne maison Boulet, Lacroix 
& Cie.), of Paris. This maker issues a pamphlet 
which, although termed a catalogue, is rather 
an epitome of plant and machinery intended for 
us¢ in quarries, and in brick, tile, and pipe works 
Notwithstanding the comprehensive manner i: 
which the subject is treated, this book attordsa 
typical indication of the backwardness exhibited 
by the French in some departments of me 
chanical engineering. Amongst numerous 
well-worn woodcuts representing appliances of 
primitive appearance, a few process-blocks of 
newer machines are interspersed, whilst the 
most modern illustrations and descriptive 
matter refer to drying plant and accessorie 
chietly of American manufacture. 

Turning to the foreign section we ! 
excellent examples of Swiss ingenuity and 
mechanical skill in the machines exhibited by 
M. Adolphe Buhler, of Uzwill. The most note- 
worthy of§ these is a Broyeur-Meclangeur, or 


Beze 


ot 


7 9 
nG some 


mixing mill for clay in a humid state, and 
invented by M. |. Schmidheiny This 
apparatus consists essentially of three or four 


vertical mills in series one above the other 
turned by a central shaft common to all and 
actuated at the upper end either by belting 
or by an electric motor. The material is fed 
into the top pan from a suitable stage 
platform. The grinding cylinders are case 
hardened castings revolving on their own axes 
and travelling in a circle around the centra 
shaft in pans with perforated bottoms per 
mitting the passage of crushed stones or other 
foreign substances. Repetition of the process 
in other mills of the series effects the adequate 
mixing of the material and its reduction to any 
desired state of subdivision. One form of the 
multiple mill is made so that each unit may be 
attached to girders supported by the walls of a 
building. Other forms are entirely self-con- 
tained, the several mills being fixed between 
four cast iron columns three of which are 
continued to afford support for the gearing 
In the larger plants of this type circular 
galleries are supported by brackets outside the 
columns giving access to the lower stages, but 
the top pan is always approached by an upper 
floor or staging 

Ingeniously hidden in a colonnade facing the 
central avenue of the Esplanade des Invalides 
is a most interesting enclosure occupied by a 
complete brickmaking plant manufactured by 
the American Clay-Working Machinery Com 
pany, of Bucyrus, Ohio. The other specialties 
of this firm are tile, sewer-pipe, roofing-tile 
terra cotta, and clay refining machinery. The 
company is also interested in the Bucyras steam 
Tunnel-Dryer for brick and tile work. Z 
to the unfortunate loss of the s.s. Pauliac the 
original shipment of machinery for the Exhib 
tion found a resting-place in the Atlantic. A 
new exhibit for Paris was therefore necessary 
and although the works were occupied day and 
night in the endeavour to cope with oth 
demands, the first plant was duplicated wit 
ten days. That is the American way of si 
ness ; some day we hope it may be the English 
wav. We can only refer specifically to two 
machines shown by this firm. The frst is the 
Eagle double-die brick press for re-pressing 
paving brick and face brick, in either plain or 
ornamental shapes. Bricks or blocks of clay to 
be treated are produced in an ordinary brick 
machine ; they are placed on an automatic feed 
attached to the feeding-table of this press 
They are then forced automaticaily two at a 
time into steel-lined mould-boxes and subjected 
to full pressure from above and below. The 
lower pressure foot continues its upward mo 
tion, carrying the re-pressed bricks to the top of 
the moulds. Here they are automatically nus ed 
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from which they are transferred by “hackers "|trolleys and return rails two or more tables 
to the drying cars. This cycle of operations} can be used, thus reducing to a minimum 


goes on continuously durin 


the machine. The press moulds are stationary ; | stones. 


downward pressure is effected by a cross-head | are found in grindstone and emery wheel 


Adaptations of the same principl 


actuated by cranks and hammered steel con- dressers exhibited by the same firm. On 
is |important advantage possessed by all these 


necting rods at each end ; upward pressure 
exert 


the running of | the time occupied in the operation of changing 


€ 


by a cam on the main shaft, operating | appliances is that practically no dust is com- 


in connexion with the lower cross-head. This | municated to the atmosphere, as the small 
machine weighs 7,500 Ibs. and occupies a floor | particles detached by the cutters. gravitate at 


space of 8 ft. square. The power required is}once to the floor, This characteristic re- 
about 2 h.-p., and the output averages about | quires no recommendation to engincers W 
have machinery in the vicinity of grinding 


2,000 bricks per hour. 


ho 


The second machine for mention is the appliances, or to stonemasons who study the 
Giant Auger machine, of a kind suitable for | well-being of their employees. 


the making of building, paving, and fire bricks, In wood-working machinery, the French 

For | exhibits are more remarkable for the supe 
ficial area covered than for novelty or excellence 
Some ingenious saw sharpeners 


hollow building blocks, drain pipes, &c. 


the purpose of this machine the clay should be 
thoroughly plastic, and of such consistency | of design. 


t- 


that the product can be “ hacked” as soon as] are, however, well worthy of inspection. The 


made. 


body 


Clay is inserted into a feed opening, 
18 in. square, at one end of the cylindrical 


well-known Swedish firm, Messrs. Bolinders, 
have a remarkably fine show of wood-working 
it is then forced forward by the knives | appliances, and there are various types of saw- 


and auger on the main shaft, so that it is com-| sharpeners both in the Swiss and German 


pressed in the conical end of the cylinder, and 
forced through the die. When the m achine is 
the material] Saw Company ought to be seen. 


used in brick manufacture 


sections. Amongst American exhibitors the 
stands of Messrs. Fay & Egan and the Symonds 
Messrs. 


emerges as a solid clay bar of extreme | Baker Bros., of Toledo, Ohio, show the Colburn 


density, which moves along an endless band to 


the cutting table. 


tained and of massive construction throughout. | workshops where several different kinds 
It has a forged steel shaft with heavy gearing | work have to be performed. 


of cast steel, and all the bearings are fitted 
Removable | American Machinery 


with dust-proof oil chambers. 


universal saw-bench, with attachments render- 
The machine is self-con-|ing the machine extremely useful for small 


of 


The Oliver wood trimmer, made by the 
Company, of Grand 


hard metal discs sustain the wear due to end | Rapids, Michigan, is to be seen in several 


thrust: the casting in the back gear frame |types, some for attachment to a bench, and 
holding the discs forms an oil reservoir, and|others provided with 
the discs are grooved so that oil may be dis- 
tributed equally over their surfaces. The 
augers are of hard, polished white metal, and 


ing to the class of work, and the knives can 


ging capacity and rapidity of feed. Motion is 


communicated by a friction clutch pulley 42 


diameter by 10 in. wide, running at 200 revo- be set at any angle. 
lutions per minute ; the floor space occupied 
by the machine is 12 ft. by © {t., and the 
About 3,000 bricks per 


weight is 7,000 Ibs. 


hour is the average output of the machine | saw and the chisel. 


shown at Paris, which requires from 25 h.-p. to 


30 h.-p 


The cutting table working in conjunction 
with the Auger brick machine is of the auto- 
matic oscillating type, and whilst making a manufacturers. 
cut it travels with, and at the same speed 
as, the bar of clay. A perfectly rectangular 
its com- 


cut is thus ensured, and upon 


thrown out of gear, and the frame 


brought back to its original position for the 
Owing to the oscillating movement, 
the wires always move in a downward shearing 
direction, and cutting is performed during the | the Exhibition, only a few 
forward and the backward motion. The 
cutting bars are driven by cranks at each end 


next cut. 


of the machine, thus ensuring correct align- | two or three of these examples. 


ment and an even cut. 


by 5 ft., and weighs 2,600 Ibs. 


Leaving brick-making machinery, we find a 
solitary example of masonry plant in the group 
devoted to mechanical engineering. Trier’s 
patent stone-dressing machine, which is here 
exhibited in working order, cannot be described 
as a novelty, as the inventor has already 
received gold and silver medals from the Paris | varied from 1 ft. to ro ft. per minute. 
Exhibition of 1878 and from the Health and 
Inventions Exhibitions of 1884 and 1885. The 
essential feature of the machine is to be found 
in the circular cutters which revolve as they 


are moved up and down the surface of 
stone. In this way all irregularities of 


material are split off by a rolling wedge-like 
action, leaving a true surface with straight 


toolmarks at right angles to the length of 


stone. The stone is carried on a table running 


on a planed bed, and p 


Rollers are provided 
which lubricate the under surface and sides of 
the clay bars to prevent sticking, all the rollers 
being supplied with oil from a small overhead 
tank. The table is built ot iron and steel, 
working parts moving on anti-friction rollers. 
it is built with an endless delivery belt, which 
travels slightly faster than the clay, and thus 
facilitates the operation of removal to the dry- 
ing cars. From 2,500 to 4,000 bricks per hour 
can be cut on this machine, which, with to ft. 
of delivery belt, occupies a floor space of 15 ft. 


imparted by suitable gearing. The table is | brought into work at pleasure. 


fitted with wheels, so that it can be run 


rails from any part of the yard up to the bed of | working stuff up to 7 in. by 3 in., is 
the machine. By the employment of cross manly 


on| Ransome’s moulding machine, desi 





independent stands. 
Briefly described, the trimmer consists of a 
double-edged knife, triangular in form, and 
actuated by a lever, at the end of which is a 
the knives are of forged iron faced with steel. | pinion engaging a rack bolted to the back of 
Augers of different shapes are supplied accord- | the knife-blade. A substantial metal frame 
be | affords a fulcrum for the lever and guides for the 
shifted to variqus positions to regulate pug- knife. The frame has a rectangular opening 
and is bolted to a planed bed having adjustable 
in. | gauges, by which the wood to be trimmed can 
Although in no way com- 
peting with power-driven machine tools, this 
trimmer will frequently prove to be a most 
handy and economical substitute for the hand- 


So much is heard in the present day of 
American superiority in every department of 
engineering, that it is always gratifying to 
recognise merit in the productions of our own 
We have seen no American 
wood-working machines which equal those 
exhibited at Paris by Messrs. A. Ransome & 
Co., of London and Newark. Sofar as general 
pletion the cutting device is automatically |design is concerned, these 
is | characterised by correct and graceful propor- 
tions, whilst all their mechanical details have 
been carefully considered and properly carried 
out. Owing to the limited area obtainable at 


machines are 


t ’ representative 
machines are on view in Paris, and because of 
our own limits of space, we can only mention 


Ransome’s patent cross-cut steam saw, work- 
ing for part of its length in guides, is directly 
attached to the piston-rod of a steam cylinder 
of small diameter and long stroke. The cylinder 
all | is pivoted on gudgeons supported by a carriage, 
the lower face of which has planed grooves 
and runs ona cast-iron bed. The pivoting 
motion is controlled by a hand-wheel turning 
a worm which gears into a quadrant cast at 
the end of the steam cylinder, and the sliding 
carriage can be moved longitudinally by a 
hand-wheel and screw. This machine is in- 
tended for cross-cutting logs in saw-mill work, 
and is produced in two sizes, for logs of 4 ft. 
and 6 ft. diameter, requiring 2 h.-p. and 3 h.-p. 
respectively. A high-speed single deal and flitch 
frame, for rapidly re-sawing deals and flitches 
into boards of various thicknesses, is a very 
fine machine. The feed can be instantaneously 
Fifteen 
saws are carried by the machine, for which 
about 6 h.-p. is required. Another good tuol is 
a circular saw-bench with automatic roller 
feed. The fence is fitted with rollers, and may 
the | be set at any angle ; a corresponding adjustment 
the | of the feed roller is also possible, so that proper 
bearing surface may be ensured when bevelled 
material is being cut. We noticed an admirably 
the | designed combined saw-bench for light work. 
; inning | Two saws are carried, one for ripping and the 
ressive motion is | other for cross-cutting, either of which can be 
ed for 
ven at 
high speed, in order that a rapid 
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feed from 20 ft. to 50 ft. per minute may be 
maintained without deterioration in the quality 
of the work. Other tools deserving examina 
tion are a combined trying-up, planing, and 
thicknessing machine, a single spindle upright 
moulding machine with safety circular fence 
a joiner's tenoning machine in which | 
table is mounted on ball slides ; and an au! 
matic cutter grinding machine for plane ir 
entirely dispensing with retouching by hand 
The most striking machine in Messrs. Ran 
some’s exhibit is the “ Marbut" rapid moulding 
carver. It would be difficult to describe th: 
mechanical details of this machine without 
diagrams, but generally it may be explained 
that carved designs are cut upon plain mould 
ings by groups of chisels fixed in separat 
slides, which are actuated in different dire 
tions by suitable mechanism, whilst two of the 
slides have a circular movement for the exe: 
tion of convex or concave designs. An endle 
steel band with projecting pins serves { 
carry the moulding past the chisels, and 
motion is momentarily checked during ca 
stroke. An endless variety of designs can be 
produced by chisels of difterent forms, and 
mouldings may be carved up to Sin. wice 
by 3 in. thick, with two or three lines of carving 
on the different members. On the occasion 
of our visit a pattern was being executed | 
a state of perfect finish at the rate of ai 
1,000 ft. ran per hour ; but we understand that 
smaller mouldings can be worked at a speed 
2,400 ft. in the same time. 
While we are anxious to do justice t 
ingenuity and finish of Messrs. Kansorme 
machine, it is hardly necessary to say that ou 
praise of it in this respect is not to be taken as 
implying any approval of machine carving 
which we regard as an entire mistake, and we 
can only wish that the talents of the designer 
and makers of this machine had been ap; 
to some less questionable object 
Another interesting exhibit is that of Messrs 
Thomas Robinson & Son, of Rochdale. This 
firm is not only engaged in the making 0! 
wood-working machinery, but also own» x 
tensive saw-mills and joinery works. The 
behaviour of different machines can, theretore 
be studied first hand by the makers, who are 
consequently the better able to appreciate and 
to remedy any constructional or other short 
comings. Daring recent years visits have been 
paid by practical members of the firm to othe! 
countries with the view of acquiring inforines 
tion as to the nature of foreign timber a! d 
to the most suitable methods of treatinen’ 
Our general impression of the machines shown 
at Paris is that they are massive, rigid, a 
essentially workmanlike tools, Large “ earing 
surfaces and wide belt pulleys are 1% uriably 
provided ; all bearings are of the self-lubr 
cating type, and the moving parts appeal 
to be well balanced. An improved sane 
papering machine, having a cylinder 3° 
wide, with reciprocal as well as rotary ! mth 
is worth examination. Although the tune 
hallowed expression “ sand-papering = }s uses 
the covering of the cylinder actually ‘ if 
sists of glass-cloth. A second machine whic! 
attracted our notice was Young's patent diagonal 
dovetailing machine for jointing boxes ane 
other light work, and another was 4 chain-cutte 
mortising machine of improved constracto® 
suitable ® timber of any size up to 1210 deep 
by 6 in. wide. In this machine the familiar 
chisel is replaced by a series of cutters punted 
according to the width of mortise required, OF 
a vertical revolving chain moving down to te 
wood, through which the cutters eat their w ay. 
The advantages claimed for this method o! 
work are that no boring or boredriving © 
required, and that reversing on short ™ rtises 
is rendered unnecessary. 
MM. Sussfeld, Lorsch, et Cie., of Paris *° 
a complete outfit of box-making plant oe 
Morgan Machine Company, | S.A., including 
machines for dovetailing, assembling - 
finishing. There is also a nailing el 
which may be used for fixing the bottom 
boxes, either in conjunction with the previou" 
mentioned set, or as an independent appHane’ ' 
Messrs. A. B. Miller & Co., of London t 
Glasgow, exhibit the Doig box-nailing machin : 
another American invention, capable of fu: nee 
out packing-cases up to 5° in. by goin. by «v0 
and driving fifteen nails at one operation 
machines are generally used together, 
framing and nailing the sides, the other 
utting on the bottom. : 
é Both in the Champ de Mars and in ” 
annexe at Vincennes an infinite variety 
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ances are on view. Tn this department of 
industry British machinists fairly hold their 
own so far as intrinsic merit is concerned, but 
it is distinctly noticeable that American firms 
are very much more at home on the Continent 
than our own people. A great number of the 
leading American houses have permanent 
agencies in Paris, and not a few stands are 
under the exclusive control of Frenchmen, 
many of whom do not include a knowledge of 
the English language amongst their other 
accomplishments, 

The Q and C Company, of Chicago, are 
makers of stationary and portable cold sawing 
machinery for iron and steel bars, Il-beams uj; 
to 15 in., and light architectural stec! sections 
One type of the Bryant sawing-machine with 
revolving base and electric motor is specially 
useful for sawing long pieces at any required 
angle. An automatic saw-grinding machine 
shown by the same firm is an effective and 
well-made tool. 

An electric 30-ton travelling crane, built by 
the Shaw Electric Crane Company, of Muske 
gon, Mich., to be seen at Vincennes, was used 
for erecting all the machinery in the American 
Pavilion, some 3,500 tons in all This crane 
is of the four-motor type, having two motors 
for each hoist, one for the bridge and one for 
the trolley. It has an auxiliary 5-ton hoist. 

Another powerful lifting appliance, an cele 
tric “‘ grue titan,” by M. J. le Blanc, of Pari 
which was employed for erecting heavy 
machinery, remains as an exhibit in the 
French machinery gallery on the Champ de 
Mars. It is in the form of a massive gantry 
carrying a bridge of inverted bow girders on 
which the hoisting gear is placed. There are 
three running wheels on each siee, the central 
wheel of each sect being geared by bevel tecth 
to a long rod extending to the top, where it ts 
operated by electric power. 

In the Foreign machinery gallery there is a 
very striking electric traveller capable of 
lifting 25 tons to a height of over 4o ft. and 
having a range of 85 ft. This appliance, built 
by Herr Carl Flohr, of Berlin, has a skeleton 
frame of arched form, composed of light 
braced girders, and its total width is close 
upon 219 ft. The lifting hook is worked by 
two I8 h.-p. motors, the carriage by a & h.-; 
motor, and the crane by a 35 h.-p. motor ; the 
approximate rates of working being 20 ft, 
130 ft, and 118 ft. per minute respectively. 
The electrical equipment was furnished by the 
German Thompson-Houston Company. 

An excessive amount of space was originally 
provided for civil engineering exhibits, and we 
presume the absurdly lavish display of cabs, 
carts, and other vehicles was interpolated in 
this section as an afterthought, when it was 
discovered that docks, canals, bridges, and 
other extensive public works would not be 
forthcoming as exhibits. Most of the plant 
used by contractors for civil engineering 
works is, of course, to be found in other parts 
of the Exhibition, but there are many interest- 
ing stands and a large number of valuable 
drawings and models in the Palais du Genie 
Civil, 

Immediately adjoining the tasteful enclosure 
of the Austrian Society of Engineers and 
Architects is a collection of drawings and 
models contributed by the Commission for 
Canalisation of the Molday and Elbe in 
Bohemia. Amongst the models are some 
representing barrages, steel “fermettes du 

barrage,” excavators, dredgers, and other 
auxiliaries. Some useful information on the 
subject of dredging may be acquired by a visit 
e the stand of the Socicté anonyme “ Chantiers 
savuaeas iy Sagem M. J. Massalski, who 
gate from th company in ‘aris, was a dele- 
iS the tas ¢ French Society of Civil Engineers 
held af ernational Congress of Navigation 
cae tee in 1898, and is the author of 
Caer cresting contributions upon dredging 

MM - he the transactions of the Society. 
realistic sts nai Freres, of Winterthur, have a 
showian the in the Civil Engineering Section 
on the ‘ Perce terior apparatus employed 
patent impion Tunnel, and a memoir giving 

* Particulars relative to this undertaking is 
Published by the firm. 

_ The Ingersoll-Sergeant Drill Company of 
New York has exhibits both in the Machir 
Section on the Chaen in the Machinery 

ining De amp de Mars and in the 
place ~ Wag anah eran at Vincennes. At each 
of types yan agp and rock drills are shown 
cuttings cca for mines, quarries, railwa 
work. * 8, Canals, and submarine r 


An ingenious form of conveying apparatus is 
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exhibited by the Robins 
pany, of New York. Briefly described, the 
conveyor is an endless moving trough formed 
of cotton belt having the inner surface pro 
tected by a lining of indiarubber, which is 
thicker at the centre than at the sides. The 
loaded belt runs on idle pulleys, arranged in 
sets of three, the centre pulley being hori 
zontal and the other two at an angle to curve 
the belt into a trough-like form. Sets of three 
horizontal pulleys are fixed for the returning line 
of unloaded belt. Hollow shafting is used for 
the pulleys so that grease enters the bearing at 
he centre, towards the ends of which it is 
forced, thus forming a dust-proof collar. Two 
model conveyors in the Palace of Mining and 
Metallurgy and two full-sized conveyors at 
Vincennes are fitted with “trippers’ capable 
of discharging the load at any point or points 








Belt Conveyor Com 


along the line of the conveyor Trippers 
consist essentially of two pulleys in a suitable 
framework, and the belt is caused to pass over 
the pulleys so as to describe a course similar 
in form toa letter § At the first downward 
turn the load is discharged into a shoot leading 
to one side of the conveyor. But as only 
part of the material has to be unloaded at 
the point selected, the tripper is made auto 
matic by the provision of a two-way shoot 
ne branch delivering into a hopper or i 





and the other back to the conveyor 
Then, when the hopper is full, the materia! 


continues to progress along the belt uninter 
rupted by the tripper By this arrangement 
material can be deposited at a number of 
points in the line of a long conveyor 
times a moving tripper is applied, to which 
motion is imparted by the beit itself in such 
a way that the tripper travels constantly 
backwards and forwards along the conveyor 
discharging its load as it goes. The Robins 
conveyor is largely used in the United States 
for transporting ore, coal, gravel, sand, and 
excavated materials generally 

An idea very prevalent in the United States 
is that, when a given work has to be done, the 
best plan is to get it over quickly and start the 
next job. The Goodwin car is one outcome 
this sentiment. It is built entirely of plate 
steel, angles, and malleable iron castings, and 
will carry $0,000 Ib. weight, or 30 cubic yards 
From it any material capable of passing through 
an opening of 16 ft. by 4 ft. can be promptly dis 
charged simply by the gravity of the load itseli, 
and without tilting or moving the car body in 
any way. Unloading can be etfected on cither 
or both sides or in the centre, and the angle 
discharge is 31 deg. from the horizontal. A 
train of cars can be promptly unloaded, as all 
the hinged sides and bottoms are under the 
control of mechanical appliances, which can 
be operated simultaneously by one man from 
any part of the train. If discharged when 
the car is running, the load spreads from 5 ft 
to 30 ft. from the track, according to the 
speed. “he car has been successfully em 
ployed in connexion w reservoir and rail 
way construction in the United States, and a 
train of carsis now in use by the Great Nor- 
thern Railway Company. No doubt the main 
idea is an old one, but its realisation on this 
extended scale and in this eminently practical 
form Is new 

Another old idea which is being taken up 
seriously in the United States is that of 
pneumatic despatch. We all know the system 
was first applied in London nearly half a 
century ago, and that it has since then been 
largely adopted by the postal service. In no 
case, however, do the tubes used in this 
country exceed 3 in. in diameter, consequently 
only letters, telegrams, and very small pack- 
ages can be transmitted, and no successful 
attempt has hitherto been made to deal with 
the conveyance of merchandise. An improved 
system, devised by Mr. Batcheller, is illustrated 
at Paris by the exhibit of the Pneumatic Transit 
Company, of Boston, U.SA., who have already 
laid down complete installations with 6-in. and 
8-in. tubes in Boston, Philadelphia, and New 
York for the postal authorities, and are now 
preparing to organise services in which parcels 
will be delivered by the aid of 12 in. tubes 
In the Batcheller system bored tubes, similar 
to cast-iron water pipes, in 12 ft. lengths 
are used for transmission. Short bends 
are of seamless brass tubing @ in. thick 
The carriers are thin cylinders of steel closed 
at the front end by a convex disc of steel 
carrving a buffer of felt and leather, whilst the 
back end is closed by a hinged lid secured by 
a lock. The tubes are jointed with yarn and 
lead, and are supported on a firm foundation of 
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concrete; the brass bends are covered with 
about 5 in. concrete, or brick laid in cement 
Ingersoll-Sergeant Corliss type air Mi - 
pressors furnish the motive power in large 
installations, and the pressure used does not 
exceed 25 Ibs. per square inch. Inasmuct 
building materials are chiefly classit 
decorations and furniture, and as « 
heating and ventilating apparatus finds ; 
in the Palace of Agriculture and Food. it is by 
no means surprising that some models exem- 
plifying American building construction and 
domestic engineering should be grouped with 
civil engineering and means of transport 
Although English architects may not be dis 
posed at present to adopt the American system 
they will find some interesting features in the 
exhibit prepared by the George A. Fuller Con 
pany, building constructors, of New York. A 
complete model of the skeleton framework 
the Broadway Chambers building, New Y 

is exhibited, in which every structural detail! 
is faithfully reproduced, from the foundat 

to the roof. The work is neatly executed 
copper, t 

paeces. Three sectional models to large 
epresent the methods of floor and wall 
struction at different stories. A model in plast: 





» scale, and comprises 25,000 separat: 


to the scale of half an inch to the foot reproduces 
the building in full detail There are als 

architectural and engineering drawings relating 
to the same structure, and some photograph 

showing the rapidity with which building 


this class are erected. Exact particulars a: 
furnished with regard to the engineering 
including steam boilers, engine. dynan as 
well as to the systems of heating, lighting 
plumbing, and sanitation 

The objects which we have mentioned 
incidentaily and in detail are sufficiently 
numerous, but they present a very inadequate 
picture even the isolated sections of the 
Exhibition, to which our notice has been more 


particularly directed 
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THE BRITISH ASSOCIATION AT 
BRADFORD 
THE annual meeting of the British Associa 
ym was opened at Bradford on Wednesday 
the 5th inst. Considering the number of 
mgresses held this year, it is not a littk 
remarkable that the Bradford i 
have turned out so successful. At the same 
time, many prominent i 
ind, if we may say so, the whole meeting was 
rather amateurish. The value of the British 
Association meetings is always marred to a 
great extent by the unbour 
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showered upon the members, whereby the 
scientiic aspect of the congress is often lost 


Bradford has not been behind other cities 
showing that it knows the way t 

visitors, and some sections have greatly pri 
fited, both scientifically and in the spread 
general knowledge, by visits to works and 
factories in the vicinity 

On Wednesday evening the President, Sis 
William Turner, Professor of Anatomy in the 
Edinburgh University, delivered his address 
on the structure and history of the cell as the 
basis of life. 

On Thursday the main work of the day was 
the reading of the presidential addresses in the 
several sections. These were of abnormal 
length, some almost rivalling the address 
the President of the Association in that respect. 
Several were merely accounts of the develoy 
ment of the particular science treated of during 
a long series of years—short histories, in tac 
that could be read in text-books. The address 
of the President of the Chemistry secti 
dealt with the “Modern Svstem of Teaching 
Practical Inorganic Chemistry and its Develo; 
ment.” He pointed out the necessity for reform 
in the teaching, particularly that instead of much 
of the usual qualitative and the quantitative 
analysis, practical exercises similar to the fol 
lowing would be found to be of much greate 
educational value, viz.—i1t) The careful exper: 
mental demonstration of the fundamental laws 
of chemistry and physical chemistry 2) The 
preparation of a series of compounds of the 
more important metals, either trom their more 
common ores or from the metals themselves 
{3} A course in which the student should in- 
vestigate in certain’ selected cases :—(«) the 
conditions under which action takes place 
the nature of the products formed ; (c) the yield 
obtained. (4) The determination of the com- 
bining weights of some of the more important 
metals. 
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expatiating on the great advances made in the 
study of geology during the nineteenth cen- 
tury, did not improve the position of the science 
by mentioning some absurd theories as to the 
number of years that have elapsed for the 
bringing about of certain evolutionary pheno- 
mena. 

Sir Alexander Binnie, President of the 
Mechanical Science Section, dealt with several 
matters of general interest to mechanical 
engineers, drawing upon history for the illus- 
tration of many of the subjects introduced. 

Mr. James Watson, Waterworks Engineer to 
the Bradford Corporation, was a little more 
practical in a paper read before the same 
section on water supply. He said the works 
for the supply of the city of Bradford were of 
ancient origin, dating back to 1744, when a 
small company of ten shareholders subscribed 
the money to bring water from the hills by 
means of pipes. In 1790, when the popula- 
tion was 6,009 {it is at present 300,000), 
an Act was obtained for improving these 
works. In 1854 the Corporation acquired the 
property. The population served at present 
is 450,000 (including “out towns"); the daily 
average consumption is 12,000,000 gallons, or 
about 26} gallons per head per day. Within 
the city, however, the consumpti6n for all pur- 
poses is 41 gallons per head per day, though of 
this quantity 21 gallons were for trade purposes. 
Another interesting paper was read by Mr. 
John McTaggart on the disposal of house 
refuse in Bradford. In 1830, he said, they had 
a refuse destructor of six cells, which were 
subsequently doubled. In 1897 these and 
other cells which had been erected were pulled 
down and replaced by a destructor of the 
Horsfall type, and in the present year the 
Horsfall Company was given the contract for 
building twelve more cells. The total 
quantity of refuse collected is 125,000 loads per 
annum. The by-products of the destructor 
were referred to, amongst which are bricks, 
paving slabs, cement, concrete, &c. A new 
destructor is about to be built ; it is estimated 
that when complete it will be capable of 
destroying refuse at a cost of 54d. per ton for 
labour only, and it is hoped that finally the 
whole of the house refuse of the city will be 
destroyed without nuisance and without cost. 

In the section of Anthropology Professor 
John Rhys, the President, delivered his address 
on the early ethnology of the British Isles, the 
subject being approached from the standpoints 
of language and folklore. In the afternoon 
Mr. Arthur Evans read an important paper on 
“Writing in Pre-Historic Greece,” based on 
discoverics made in his recent excavations in 
the Mycencean palace at Knossos, in Crete, the 
latest elements of which, he said, could hardly 
be brought down later than the thirteenth 
century ic. The clay documents found con- 
sist of two apparently contemporary classes— 
viz. ({) those with hieroglyphic or con- 
ventional pictographic script; and (2) those 
(forming the majority) inscribed with linear 
script, and exhibiting a free, upright style 
of writing fundamentally different from 
that of the hieroglyphic class, and far ahead of 
it in development. In this latter class some 
seventy characters seem to have been in com- 
mon use, and of these about ten show resem- 
blance i. >< later Greek, ten to the Cypriote 
syllabary, auc ‘¢ + were common to this class 
and the hicrogly pnic class. In the first class 
the hieroglyphic script shows a certain paral- 
lelism with the Hittite inscriptions of Anatolia 
and Northern Syria. In the same section Mr. 
F. H. Griffith contributed a paper on the 
system of writing in ancient Egypt. 

After the President’s address had been read 
in the Botany section Mr. Samuel :Margerison 
read a paper on “ British Sylviculture.” He 
pointed out that recent supplies of timber were 
largely foreign, though there was much land in 
this country at present only slightly productive 
which might be put to better and more 
economical use. The crops produced by Con- 
tinental sylviculture are treble or quadruple 
those grown in Britain. 

On Friday, in the Chemistry section, Mr. 
F. H. Neville read the report of the committee 
on the Nature of Alloys. It was stated that 
most students believed that certain definite 
chemical compounds existed in alloys. To 
prove this, however, certain means must be 
adopted to abstract the particular compounds. 
Ordinary chemical means of isolation were of 
no use under the circumstances. Fractional 
solution was effective in some cases, and by 
means of it several distinct metal compounds 
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had been isolated from alloys, such as platinum- 
tin, copper-tin, zinc-copper, and other com- 
pounds. Another method was by observation of 
the “ freezing point’ ; the molten mixture was 
cooled down slowly and the temperature noted 
at which solid matter began to separate from 
the liquid. This varied with the proportion of 
the constituents, and by making many observa 
tions with varying proportions, a curve could 
be obtained of these solidifying temperatures, 
any irregularity pointing to the formation of 
something other than a mere mixture. By this 
neans many interesting facts had been indi- 
cated which had subsequently been rendered 
evident by examination under the microscope. 
A long list of known and supposed alloy com- 
pounds was given in the report, and it appeared 
that the atomic relations generally recognised 
bv chemists did not hold good in the case of 
alloys. 

In the Geology Section, amongst other 
papers, the Rev. W. Lower Carter presented a 
report on the underground waters of north- 
west Yorkshire. 

The Mechanical Science Section considered 
a paper by Professor Hele Shaw on the 
“Resistance of Road Vehicles to Traction.” 
The recent remarkable development of motor 
vehicles with a legal limit of speed as high as 
twelve miles an hour, and the generally in- 
creased speeds of tram-cars in cities owing to 
the introduction of electricity and steam, give, 
the author thought, some reason for thinking 
that the general rate of speed on common roads 
might reach, or even exceed, the present legal 
limit applying to motor vehicles. Forty or fifty 
miles an hour had been safely maintained for 
more than 300 miles upon the common road in 
France. Another paper, by Mr. W.T. E. Binnie, 
was read, containing a description of a seli- 
registering rain gauge, in which the record is 
obtained by collecting the fall in a funnel, at 
the delivery orifice of which is an ingenious 
device for maintaining a uniform size of drop. 
The recording part is electrical. Each drop as 
it falls is caused to make and break contact, 
and in this waya diagram is traced ona 
revolving paper drum. A_ short discussion 
followed the reading of the paper, in the 
course of which members spoke of its great 
promise as enabling a check to be kept on the 
existing forms of gauge. 

An interesting paper was read by Mr. A. T. 
Walmisley on the “ Use of Expanded Metal in 
Concrete,” which we print on another page. 

One of the most interesting communications 
made on Saturday was by Sir W. H. Preece, in 
the Section of Mathematical and Physical 
Science, on the subject of wireless telephony. 
The first experiments in this direction were 
made, he said, in the month of February, 1894, 
across Loch Ness, in the Highlands, when 
trials were made to determine the laws govern- 
ing the transmission of Morse signals by his 
electro-magnetic method of wireless tele- 
graphy. Two parallel wires well earthed 
were taken, one on each side of the lake, 
andarrangements were made by means of which 
the wires could be systematically shortened, 
with a view of ascertaining the minimum 
length necessary to record satisfactory signals. 
It occurred to Mr. Gavey, who was experiment- 
ing, to compare telephonic with telegraphic 
signals—:.., to ascertain whether articulate 
speech could be maintained under the same 
conditions as Morse signalling. The trials 
showed that it was then possible to exchange 
speech across the loch at an average distance 
of 14 mile between the parallel wires when 
the length of the wires themselves was reduced 
to four miles on each side of the water. The sen- 
sation created in 1897 by Mr. Marconi’s applica- 
tion of Hertzian waves distracted attention from 
the more practical, simpler, and older method. 
Mr. Evershed and Principal Oliver Lodge had 
in the meantime much advanced the system 
by introducing admirable call systems. In 
1899 the speaker conducted some careful ex- 
periments on the Menai Straits which deter- 
mined the fact that the maximum effects were 
produced when the parallel wires were 
terminated by earth plates in the sea itself. 
It became quite evident that the ordinary 
inductive effects were much enhanced by 
conductive effects through the water, and 
that in consequence shorter wires were 
practical. No special apparatus seemed neces- 
sary, and the ordinary telephonic transmitters 
and receivers were used. It became desirable 
to establish communication between the islands 
or rocks known as the Skerries and the main- 
land of Anglesey, and it was determined to do 
this by means of wireless telephony. The 





lighthouse at the Skerries was wanted to be j; 





communication with the coastguard station a 
Cemlyn, the latter being connected with the 
Post Office system. The bottom of the channel 
being too rough and the currents too violent 
for a cable, a wire 750 yards in length wa 
erected along the Skerries, and on ty 
mainland one of 34 miles from a poi 
opposite the Skerries to Cemlyn, each lin 
terminating by an carth plate in the sea. Th, 
average distance between the parallel portions 
of the two wires was 25 miles Pelephoni: 
communication was readily maintained and 
the service was a good one. Further experi 
ments with wireless telephony had recent), 
been made between Rathlin Island, on the 
north coast of [reland, and the mainland. Th, 
east and west portion of the island of Rath); 
was about eight miles from the mainland, by 
a distance of four miles. Communication wa 
required between the lighthouse near the nort! 
eastern corner of the island and the mainland 
and the question for solution was whether a: 
overhead line running the whole length of the 
island from cast to west was necessary 
obtain good communication, or whether a 
shorter line across the neck of the southe: 
peninsula would serve. The preliminary 
experiments proved conclusively that < 
munication, both telegraphic and telephon 
could be readily maintained by means of te: 
porary wires established across the neck oi 
the peninsula along the shorter line. Wircle 
telephony across the sea was thus now a 
practical and commercial system 

The Geology Section was entertained by a 
paper by Professor Sollas on a “ Conceale 


Coalfield beneath the London BKasin The 
author had, apparently, nothing new to say, and 
itis difficult to understand why this subject 


should be threshed out annually betore the 
Association, 

On Monday the first paper taken in the 
Mechanical Science Section was on ‘The 
Automobile for Electric Street Traction,” the 
author being Mr. J. G. W. Aldridge. After a 
reference to the drawbacks and ditticultie 
incident to the usual means of carrying 
street traffic, he described a system which 
had been devised in France. The clect: 
motor vehicles derived power from a pair 
trolly wires supported on short brackets alons 
one side of the road; on these wires ran a 
two-wheel trolly containing a small electri 
motor for its own propulsion, the whole being 
connected to the omnibus by a flexible cabic 
attached to a pole on the roof, devices being 
also provided to keep the cable suthiciently tau! 
and to obviate any risk of derailing the tro 
Continuous current at 500 volts was supplied 
to the omnibus motor via the trolly whee! 
and flexible cable, which also contained three 
small conductors which served to convey back 
to the trolly motor the three-phase current 
driving it. This was derived from the omp 
bus motor, which was provided with three 
collecting rings on the armature at the enc 
remote from the commutator, and connected to 
suitable points in the winding. By this arrange 
ment synchronism was maintained between tec 
speeds of the vehicle and trolly motor, but in 
addition there was provided on the trolly motor 
an electro-magnetic brake which would be 
energised at will through a sixth wire in the 
flexible cable. The system was in actual use 
in the outskirts of Paris. The ommibuses 
illustrated were specially built vehicles, weis 
ing about three tons empty and five tons joacce, 
and were furnished with solid rubber tires, © 
ordinary speeds the power required to prop’ 
them was from 130 to 160 watt-hours per ton 
mile on level roads. ; , 

Two papers were next read on the interes! 
ing subject of single rail railways. Mr. Wiliam 
Dawson, Deputy Engineer to the city of Brac 
ford, made a communication on “ Recent Tram: 
way Construction,” the chief feature in whit” 
was a description of the Demerbe rail, wh 2 
has been in successfnl use for some time l 
Bradford. This rail, which differs entre’ 
from other types, consists of a hollow troug™ 
rail. The fishplates, by which the different 
lengths are joined, are placed inside uncct 
the ends of the rails and exactly ®t theit 
contour, the point of application being imme” 
diately under the head of the rail. By en 
of cotters the fishplates are driven close UF 
the underside of the rail. When in position \ 
rail is completely filled with concrete. °°” 
tie bars are flat. The rail is inserted into two 
oblique grooves, one of which is cut so as & 


nel 
pe: 





exactly fit its outer side, while the other 1s 
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wider to facilitate its introduction. The space 
left is filled up with a wedge of soft steel. In 
this way the rail becomes attached to the cor 
crete foundation and is actually a part of the 
carriage-way. It will, therefore, withstand 
the strains caused by the cars and also all other 
strains and vibrations caused by ordinary 
vehicular traffic without any loosening of the 
joints or displacement of the paving. The 
system has been in use in Leeds six years, and 
the author considered that no repairs wculd be 
necessary during the life of the rail once it ts 
properly laid. The life he would estimate to 
be about twenty years. 

Tuesday, like Monday, did not produce 
much of interest to our readers. In the 
Chemistry Section Mr. F. W. Richardson read 
a paper on “ Bradford Sewage and its Treat- 
ment.” He remarked that Bradford sewage 
was among the worst in the kingdom, owing 
to the influx of woolcombers’ waste-products 
and of dyeworks’ effluents. It required much 
precipitant and produced a great deal of 
wet and settled sludge. Difficulties arose 
from the peculiar emulsive character of 
wool-grease and the excessive amount of 
nitrogenous impurities. Various experiments 
had been tried with it, with, briefly, the follow 


ing results :-—Lime gave a clear but bad 
efluent with a large amount of sludge 
copperas, followed by lime, produced a turbid 


but better effluent; aluminia-ferric ta 
aluminia sulphate, gave unsatisfactory results 
at a high cost; acid ferric sulphate gave a 
high degree of purification, but with an acid 
effluent; neutral ferric sulphate yielded as 
good results, but with less acidity ; and basic 
ferric sulphate gave a 62 per cent. pur 
fication and a neutral or slightly alkaline 
effluent, but provedicostly. With bacterial 
treatment nitrification ensued and 7o per cent 
purification might be obtained, but the grease 
soon choked the filters. There could be no 
doubt that if the woolcombers’ suds and 
effluents were entirely removed the whole of 
the city’s sewage could be treated biologicall 
with an immense saving in the cos 
chemicals and the treatment of the sludge 
Failing the elimination of the wool-suds, the 
best method would seem to be a preliminary 
treatment with the cheapest precipitant ob 
tainable and the biological purification of the 
effluent, either on bacteria beds or on | 
preferably on both. 

Amongst several papers read in the Me 
chanical Science Section was one by Mr. |! 
Kitson Clark on “ Shop Buildings This con- 
tribution comprised a large number of details 
of what was considered desirable in the con 
struction and afrangement of walls, roofs, 
floorings, heating, lighting, and other details. 
The same section was also interested by a 
communication by Professor Arnold, of Shef- 
held, on “ The Internal Architecture of Steel, 
which explained the effects of various alloys on 
the structure and qualities of the metal 
am... proceedings of the concluding day, 
ednesday, were brief, though there were yet 
several communications to be disposed of. 
The Director of the National Physical Labora- 
‘ory explained to the Mathematical and Phy- 
sical Science Section the construction of practi- 
cal standards for use in electrical measurements 
His report recommended that a particular 
sample of platinum wire be selected, and 
piatinum thermometers be constructed there 
trom to serve as standards for the measure 
— ‘Ot high temperatures. Other papers in 
Whedaeae tees dealt with a new form of 

ge, and on an 
standard resistance coil. 
the here hig ns thanks to the President, 
individ ents of Sections, and local bodies and 
uals concluded the proceedings 


_ 
> 


st 6Ot 
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ee SCHOOL, LEEDS.—The new Sunday- 
road 7 sees im connexion with the Woodsley- 
the tet Ngregational C hapel, Leeds, were opened on 
cst ‘harap The buildings comprise a schoolroom 
roof wy Nae 28 ft. wide, with an open timbered 
mullioned ” high in the centre, and lighted by 
Oosuien windows to the front and one side 
endaieaen from it are arranged five classrooms, 
ialenant a 1 the schoolroom, with both external and 
28 ft ee and a gymnasium 44 ft. long, 
lavatory “- and 13 ft. high, with cloakroom, 
with the i The school portion is connected 
are built ad apel by corridors. The new buildings 
internal Pressed bricks with stone dressings, and 
glazed wath lon 18 of pitch pine, the windows being 
ve been ¢ eaded lights. The whole of the works 
the superi arried out from the designs and under 
intendence of Mr. G. F. Danby, architect, 

at a cost of about 2,r00/, ‘i 





ARCHITECTURAL SOCIETIES. 


ARCHITECTURAL ASSOCIATION OF IRELAND 
~The sketching club of this Association, by 
invitation of the President, Mr. F. Batchelor 
visited on the 8th inst. the installation of the 
septic system of sewage disposal on the 
Burnaby Estate The members, 
numbering cighteen, were met at the station by 
the President, who at once conducted them to 
the site of the septic tanks The sewage first 
passes through a chamber, where it is 
separated from an abnormal rainfall by vertical 
slate slabs, and then into a grit chamber where 
any stone or gravel brought with the flow is 
deposited Thence it passes into the septic 
tank, a light-; 4 sunken concrete chamber, 
40 ft. by 9 ft. by 7 ft., in which it is acted upon 
for twenty-four hours by the micro-organisms 
which multiply enormously in the absence of 
light. After the resolution of the crude sewage 


(sreystones 


storm 


ro 


into ammonia water, carbonic acid, and nitr 

genous compounds, the tank efiluent is cor 

veyed through an ingenious automatic system 
of valves over the three filter beds, consisting 
f aft. of clinker, each of the beds being in 
yperation for eight hours. At the conclusion 
#4 the process the purified eftiuent is collected 
by means of field drain pipes, and is conducted 
into a neighbouring stream The system, 
which is designed for «© inhabitants, is so 


planned as to be easily enlarged. The Presi 
dent explained the various points of interest in 
the scheme, and had the working t 


ve 


drawing 


available for the members’ inspection. At the 
conclusion of the visit the party were enter- 
tained to tea at the President use. 

— 





EXPANDED 
CONCRETE.* 
THE subject of the judicious introduction 
iron and steel sections as a tensile 


boned 
the construct: 


THE USE OF 


n of concrete beams and slabs is 


me which at the pr time is very much 
engaging the 
The different kinds of hre-resisting f 
too numerous for « 
ccasion, but in various Ways concre 
mbined with fire-resisting materials to form 
such floors. It is acknowledged that a con- 
ntaining a brick aggregate in 
proved sizes and preferably of hrebrick pro 
rly mixed is superior to a stone landing, as 
the latter when exposed to a severe hea 
easily collapses. The selection of the aggre- 
gate 1s quite as im 10n 


wtant in the for 
satisfactory concrete as the use of the bes 
cement Iron . 
proof in the sense that 
inflammable materials, but the 
against collapse by hre stone 
will endure intense heat without crumbling 
away, though stone and brick are each capable 


esent 


altent 


and 


iron and stone are non 


of retaining their strength at a greater heat 
than unprotected iron 
Metal has been emploved in various con- 


have been expanded or rolled into v 
shapes for use in construction, but the special 
development of a plate into open or lattice 
work by partially dissevering a solid plate of 
metal into strands having uncut connecting 
intersections was only thought of in 
years, and since the paper read bef 
Association at its Liverpool meeting in 
explaining the system of its manufacture, its 
applicability to various purposes has subse- 
quently been favourably considered, especially 
for introduction into concrete in order to supply 
that tensile element which concrete without 
metal generally lacks 

The attempts of Monier, a Parisian florist, to 
obtain large vessels of a material more durable 
than wood and lighter than concrete resulted 
in the introduction by him of wires embedded 
in concrete, and after subsequent working out 
by Herr Gustav Adolph Wayss, of Berlin, rods 
were introduced in the place of wires, and ex- 
tensive trials were made in the year 1890 in the 
building yard of the Royal Hungarian Govern- 
ment at Budapest. Similar efforts have been 
made with the Hennibique system, in which 
stirrups are introduced to hold up the tension 
rods with the object of contributing to resist 
ance of shearing stress. Also in the Matra: 
system, in which wires are embedded in the 
concrete diagonally between the supporte 
ends. All these contrivances, however, thoug 


tinued sections ever since iron and steel plates 
ar 


1OuU 


recent 
re this 


Iso 





t 
very ingenious, need supervision in setting out 


; 
‘ 
3) 
i 
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* A paper read on September 7 by Mr. A. T Walm stey, 
M.Inst.C.E., before the British Association at Bradford. 





in order to place the metal 
crete at the specified distances 
lathing has also been 
Bank's system having been emp! 


introduces 





inserted 


tion work and ceilings made of flat st 
or ribbon twisted and woven into me 
convenient size At first ( 
panded metal was restricted a { 
to Jathing for plastering w 
stated upon the aker atalogu 
key is the thing but as the i 
for its development has been improved 
become recognised as an ctiective | 
heavy floors, canal walls, docks, | 


reservoirs, as well as for re¢ 





facing the sea in sheltered positions 
concrete is entangied in the meshes, an 
tinuity of the metal work throughout 
secured by slightly overlapping t 
Uniform distribution of strengt C 
with an effective keyage provid 
it needs no special supervision, as w 
pendent rods or plates a trod i,t 
the lattice work horizontally in a cor 
tion in the concrete, but as regards its f 
vertically in the section, we ma t 
consider its effect. In ler to appre 
Iperiority of expanded ¢tal in af 
ampie without extravagant iron or ste¢ 
aid to a slab of concrete, Iet us f the 











transverse sectior issumMInN 
cutrai axis first of all t pass u 
: ° . 
are . B 
,. 
ee s) 
through the centre of gravity ect 
the beam be supported at b ends ts 
and joaded between the port 
portion will be in comp: m and the 
portion in tension The stress w ‘ 
the neutral axis, and a maxim a 
wutside top and bottom edges. The sa 
pressive working maxin stres 
taken approximately at, say, 4 S. per 
inch, while the corresponding sat 
maximum working stress w ¢n,a 
to accepted data, be only 4 per 
inch Thus it will be seen a 
neutral axi rou { 
ernision ¢ 
iallh € 
wou art 
that at . 
heam appear t 
the conversi 
pressure into lateral thrust tw 
causes the section to act as a bar witha 
curved soffit, and it is evident that 
axis under the influence of s i 
not remain coincident wit € € 
gravity of the sect: but 1 i 
until the tensile and compres 
were equal, s h 1 eq 
short length of n resulte i 
y 
Thus, if the panel A E |! 
towards the lett by a force u cr 
along a short margin A FE al 
section, its lower section C F w 
towards the right with an equal! 
sented in direction by the arrows \ 
This couple or pair of contrary : 
alone, would exert upon the pan 
rotating tendency, but we have 





calculate a concrete beam 


ettects ol reaction at the sup} 
together with the action of the weig 
vening between the support and t 
under consideration, K ACL each ex 


their influence in the balance of mome 
t p re shh 
aturning point. The mean stress W 
be applied upon the upper f 
400 + 

i m te et “ec - os > sic 
eam : 
that upon the lower port _ 
square inch. In each case the resistan 
be the mean stress of [he area r 
multiplied by two-thirds of the cept 

; have 


portion so influenced which we 
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consideration, that being the distance of 
the centres of pressure of the upper and 
lower portions above and below the neutral 
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axis. Let X and Y represent respectively the 
depths of the top and bottom outside surfaces 
from the neutral axis. Then the resistance of 
the upper part in compression will be 200 x 
(12x X)x $X=1,600 X* inch-pounds, And the 
resistance of the lower part in tension will be 
20x (12x ¥)x } Y=160 Y"* inch-pounds. If 
these are equal then 1,600 X?=160 Y’ or 10 X° 

=¥*, But X+Y=12, ..X+X /1o=12andX= 
= ¢ 72 88and Y=(12—288}=912. The limit 


of capability is therefore not a compression of 
200 x (12” x 6") x 4” = 57,600 inch-pounds, but 
200 x (12 x 2°88) xg (2°88)= 13,271 inch-pounds. 
This divides the depth in the proportion of 
24 to 76 instead of two halves, and gives the 
percentage. 

We will now consider the effect of intro- 
ducing three tension rods in the lower portion 








of the beam. To maintain the neutral axis in 
the centre of the section the quantity of iron 
with a unit stress of five tons to the square inch 
needed to furnish the required balance of 
resistance would be, if applied at the centre of 
pressure, 57,000— 5,760 _ 51,840 _ 1.1 5 
5 *2,240x4 ~ 44,800 Fi 
in. as the quantity of iron needed to furnish 
the required resistance. Assuming three rods 
of 4} in. diameter equal to three times an area 
of -37 square in., we have the requirement 
approximately attained. The chief requisite in 
construction is to provide sufficient cover 
underneath the iron to protect it from the 
action of fire. Should these rods be only 
embedded 14 in. (centres) above the lower 
edge C D, then their distance from a cen- 
tral neutral axis would be 4} in., and their dia- 
meter would be D — ete — 
d* « 3 x “7,854  § x 2,240 x 4h 
ve 51,840 - 43 
151,200 (7,854) d? d* 
mately, the same as before, although theoreti- 
cally each rod would need 16 per cent. less 
sectional area than when placed } in. nearer 
the neutral axis. 
Let us next consider the insertion of 4 in. x 
i's in. wrought-iron plates, with }-in. cross rods 
and symmetrically disposed in the centre of the 


square 





, or d=} in. approxi- 
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lower half, 2in. apart, five in number. This 
gives us 5 (4in. — $in.) x yy in. = jf square 
inches = 1°7 square inches, and [ } square inches 
x 5 tons (2,240) =x 34 = 43,125 inch-pounds, 
and concrete (12 in. — “& in.) = 11}3 in. x 
6in. x 20 x 4 = 5,610 inch-pounds -; total, 
43,125 + 5,610 = 48,735 inch-pounds, so that in 
this case the neutral axis would become slightly 
raised above the centre line in order so to 
increase 48,735 inch-pounds, the tensile 
element, and to decrease 57,600 inch-pounds, 
the compressive clement, until they form a 
couple that would produce equilibrium. 

To avoid the expense of drilling or of punch- 
ing the holes for the interlacing rod, Messrs, 
Lindsay & Co. in their system introduce 
alternate rods passing over and under the 
sections of iron or steel, arranged in pairs, 
thus saving the consequent weakening of the 
section, and in large floors these rods maintain 


light rolled joists in position placed a good 


distance apart. 
If instead of vertical plates as above we next 
consider an inverted tee section 3 in. x 3 in. x 4 








+-6°~¢-6'—4 
a. 
= -12° —— 











in. inserted with the top of the metal web touch 
ing the neutral axis, we have then from the iron 
section, first, the stress at the junction of the 


web with the flange as follows := or ft of 5 


tons == 9,333°3 Ibs.; web 2} in. x § in. 


(2=23353)x9 (2} in.) =9,722-inch pounds ; 
> 


Xx 7B= 


flange 3 in, x } x (3333+ 11.200) 
43,120 inch-pounds, giving a total of 52,842. 

The area of cross section of tee iron=2°7% 
square inches, and the area of concrete below 
the neutral axis = (72—2°75)==09'25 square inches, 
and 69°25 square inches x 20 Ibs. « 4 in.==5,540 
inch-pounds, and 52,842 + §,540= 58,382 inch- 
pounds. Supposing the compression of the 
upper portion above the neutral axis to balance 
58,382 

{12 x O) x4 
=202'8 Ibs. per square inch as the working 
unit stress above the neutral axis, or practically 
a stress of 200 Ibs. per square inch as above 
assumed. 

Lightness, combined with stiffness, may be 
attained in heavy floors by introducing the 
tubular system into the compressive element of 
the concrete, whereby the upper thickness can 
be placed at a comparatively greater distance 
from the neutral axis, the increased depth of 
the beam so attained, supported at both ends, 
tending to obviate deflection, but the alterna- 
tive system of introducing hollow lintels below 
the neutral axis when the upper half depth is 
covered with solid concrete is unscientific, as 
it increases the area of the portion subject to 
compression, while reducing the area of the 
portion subject to tension, without contributing 
thereto by the aid of metal. It will be seen 
that the insertion of wires or rods or bars or 
other separate sections contributes strength in 
the direction of length in which they are 

laced, but are evidently weak transversely, 
eaving the intermediate concrete unaided. 


this amount, we should have 





Expanded metal, however, contributes strength 
laterally as well as longitudinally. It also pro- 
vides keyage by its depth. The advantage 


Results of Experiments to Ascertain the Tensile 








gained by the lattice shape of the metal, pr: 
vents a continuous line of stress as obtained jn 





systems in which the stress is mainlygiven in 
one direction only, so that with the use of a dia 
mond-shape plate with open centres we have to 
allow a factor approximately of 2 to compensate 
for the angle of stress in its weakest directio: 
Thus, assuming so low a stress as 5 tons to th: 
square inch in order to harmonise with the low 
units taken in the above calculations, we hay. 
gi RS. PO §,000 Ibs. per square in 
and supposing we employ expanded meta! | 
“ size No. to*,” having a 3-in. mesh with strand 
# in. by yy in., 4c. Yyin. thickness by § in. widt! 
of plate we obtain in a width of 1 ft. run, 
transverse section of 4 (2 * 4's) © 2 = |“ square 
inch, capable of sustaining as expanded 
metal a safe stress in any direction of 
5,600 = 3,150 Ibs., which, if laid 1} in. at 
the under surface of the beam, or 6} in. be! 
the neutral axis (as sketched in the ac 
panying section} would provide a moment 
resistance of 19,687 inch-pounds, which added 
to concrete (12in. x 7} in.) below the neutral 
axis == 93 square inches x 20 lbs. « f (7/1 
+9610 inch-pounds, giving a total tensi! 
resistance of 29,297 inch-pounds, so that in 
the portion above the neutral axis we have a 
unit working stress in compression to balance 
29,297 _ 38,504 
(nz * 4h) x 4144 289 
Ibs. per square inch, or practically 200 
per square inch as the mean compressive unit 
strength. The consideration of beams of greatc: 
width than 1 ft. would result in the same 
cision, as theexpanded metal would be uniform): 
increased in width with the concrete. 

The present machinery at work at West 
Hartlepool is limited to sheets of © tt 
length, but larger machines are in < 
templation to enable sheets of wider area 
to be supplied. In order to maintain a 
definite distribution of the character o! 
stress, the author considers that all slabs 
concrete in which metal is embedded below 
the neutral axis should not be fixed at the su; 
ports, but merely rest free on proper bearing 
The units assumed in the preceding 
under review in this paper may be deemed t 
be over-cautious. Of course, the use of stce: 
having now supplemented iron for su 
purposes, a unit stress of 64 tons per 
inch may be taken. This, if anything 
is, however, an additional argument — 
favour of the use of expanded metal, as the 
employment of other sections is seen | {2 
be in excess of requirements, wheres 
an expanded metal section gives suincient 
less sectional areas than in the other calcula 
tions. With an increased unit stress — 
evident the moment of resistance contributed 
by the steel embedded in the section w 
bring down the neutral axis nearer to the ‘eve: 
of the position of the centre of gravity, anc 
hence under those considerations wou 
increase the area available to resist compre 
sion. It will be observed that independen''y 
of facility of construction and uniform distribu 
tion of tensile resistance, the use of eve! 
heavy section of expanded metal gives 
49 per cent. of the metal introduced with ; 
wires or bars, andl about 20 per cent, of 2 ic 
iron section. 





this amount of 





Strength of the Foliowing Picces of Steel M 
by Messrs. David Kirkaldy & Son for the Expanded Metal Company, Limited 
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The following tests are useful for a com-| At 3 cwt. per foot super the test was 
parison,—giving particulars of tests carried out | adjourned for the day with a deflection of 
by Messrs. Fowler & Baker upon experimental | /, in. 

slabs for Aooring purposes, with and without | 
the use of expanded metal, the slabs being | deflection was found to be 1} in 


supported at their opposite ends :— 





o c Expanded 
bo} lear 
=) Date Size 
e pan 
4 of 
v when of Area and 
. made. Siab. 
x Slab. Mesh. 
A 20/1/96 a xa'x3 " | Made wit! wong 
B a1 /g5 aXe xy" ¢ ‘4 
Cc yo 1/96 gxaxy o [> 
Db 70 1/96 4%? ; 3 ¢ Do 
E 70° t/ of 4%2 3 ¢ : I> 
F 20, 1/96 4 ; 5 I> 
G 7itigs | @ *2 i 3 6 4 esh 
H 7/1/96 4x2 x3” 3 q xs me at 
i aor 1/96 he | é N 
J 208/96 | Ka ‘ N 
K | ao/t/96 «9 6 6 None 
I 17/1/96 7 *2 ¢ é es 
M 2/1/94 7 xaxy 5 ¢ None 
N 1/1196 7 Xe 6 es 
t} yo 1/96 2 6 ¢ me 
P yo) 1g 7 éa 6 4 6 ne 
) 1 is] 4 aa “,* 4 o 
n 20/1/96 axa a ¢ None 
5 11/96 443 ¢ * 
Total Total Defi r 
Number pry 
Reference of Rails Un: 
4 Jniform) a p 
Letter, | required ||) peak A Ari 
to break aw <) rn Breaking Breaking I 
the Slabs. |"8°""9* Load Load 
Cw 
5 ; No apprecia 
iF é 6 
; 18 
i 2 1 
I i 
F ’ 
G 20 120 Ni 
H 2 ' * 
I ' 
j ; t 
K 6 
I tt! (6 4 v 
M ! fal 
N t ’ N 4 
é) 1 64 j 
P to ho s 
‘) 2 ’ 3 
R 3 i? N p 
S t6 , 


In another test made by the Expanded Metal 
Company in May, 1900, upon a slab 12 ft. 6in 
by 11 ft. clear span, 5 in. thick, composed of 
4 parts of fine clinker to 1 of Portland cement, 


with expanded metal embedded in the under. 


Surface, the expanded metal was 3 in. mesh, 
be by yx in. strands, and was in four sheets, 
og were laid on the temporary centering 
oar; Ms in. lap, and the meshes overlapping 
the ve ipped together with steel clips. After 
aoe ncrete was set and the centering removed, 
the oe metal was completely hidden in 
allowed: side of the concrete, The slab was 
supported remain for seven weeks, and was 
awa —o a 3 in. bearing on its four sides 
pontctar t sole plate. Thames ballast was 
verdes upon the slab in quantities of a cubic 
hats atime, uniformly distributed until the 
a tara 35 tons, with slab supported 
h,. hen the slab was loaded to 1 cwt. to the 
‘ese _ no deflection. 
. to the f i 
detlection in the Pose Aiege super there was ¢ in. 
efle ann to the foot super there was } in. 


At 2} cwt. to the foot super } in. deflection. 


i ~ 
i 


castle, Gateshead, and Tyne District Maste 
Builders’ Association, and the Cour 


On May 24 the test was resumed, when the Building Trades 


Exchange appointed a sub 


At a load of 3} cwt. a slight crack was breaking strengths of concrete slabs made with 
and withoutthe addition of expanded metal. For 








this purpose twelve slabs were set ur d 
Metal Composit ( centerings and brick piers in the fou rd 
¢ ' of the Gallowgate Iron Works belonging t 
Date Ave Messrs. Henry Walker & Sons, Limited, on 
~ ed July 20 and 24, the centerings being removed 
3 & on the following August 16 rhe concrete for 
Strand cf s : . ke sla the 5 in. slabs was specified to be composed of 
au £2 3 s 4 parts clean washed gravel to pass a 2 ir 
auge, 1 part of clean sand, and 1 of Portland 
cement. The concrete for the 3 in. siabs was 
ed met ; ‘ 4, 4... Specified to be composed of 2 part lean 
olalat 97 cays. Washed gravelto 1 in. gauge, tof clean sand 
14/98 77 days andi of Portland cement. The cement used 
al 77 a is stated in the Joint Committee's Report 
A - > day to have been procured from a merchant in ti 
87/4 of 77 days. Ordinary way. When tested there was 
7 6; days residue through a 50 sieve, and only 2 per 
, * i... cent. through a 7o sieve _It, however, or 
- ays. Weighed 4 Ibs. per striked bushel. The sia 
2 7 6, days. alter they were cast in wooden boxes 
49 63 Gays. remained exposed in the open to a continuous 
tO aan. hot sun, which had “spider's webbed” the 
. vhaked sy days. Surface of the cement. All slabs were 4 ft 
‘ y ¢, da wide, so that the areas given are nett, the 
2 i , € ¢ 


remaining width providing the wall suppor 
free at each end. The slabs were gradually 
weighted with pig-iron on September 19 and 
20, 1899, the carefully recorded results 

















1g 
tre as follows, those containing metal t Z 
Breaking marked with an asterisk. The slabs were 
' 
, bom Remarks supported at their opposite edges 
+ 3 S rf 
chine Uleiotate.| feet Generally speaking there was reported t 
ing i ; 
ad have been only slight detiection before 
breaking 
No. 1 broke before the test began, tw er 
a tw , ind six pigs of cast-iron being on it, :¢,a 
eflec: ‘ ae © 7 
4 Broke entre »cwt 
‘7 Carried weight of third rai No shows i in. deflection under 75 cwt 
nga ‘ : 4 in. deflection under 175 cwt, cracked at 
arrive se ; T% few s . : ms my 
on 220 cwt., and broke under a load of 2 wr 
Carried third rail f e 3 qr. 14 Ibs 
Secor No. 4 was unbroken under a load of 340 cwt 
Re ° . 
= I 21 Ibs., when it was found inconvenient t 
i, > ke er one t + The ‘ tor t shi Tt ch ; 
strands of expanded meta} Pile the pig-iron toa greater height. It show: 
were not broken. Ihe cor in. deflection, but returned to neariy its 
sheare original straightness when this load was 
i 4 a ‘ 4 ve . € m< x" ed 
a am , . page ‘ salt . ‘he ee . 
t Broke me timber. No. 5 broke accidentally while the men were 
Broke in centre piling up the weight upon No. 4 slab. 
Groke near centre after weight No. 9. The cracks on this slab were inf 
had hee fc er e ’ 4 
Broke under one timber. The 2% Sketched. 
a panied ela 
were ke roug 
af t ae a ¥ weight 
p entre 
a a r e 1 t entre. Che 
ands eta “were 
ken throug 
» \Carsted the eleventh ra 
half rute, 
qh ] armed the weig 
te ai $e ‘ ‘ +} 1 ; 1 - 
9 Carried the twenty ndroken Wilh a ioac of 2 cw 
out half-minute which load the piling was 11 ft 
~- eadfance “mpagamaye tee a load of 261 ewt. 2 qr. 12 Ibs. it 
J = er et noder ‘ ; . ~ *? rr 
; ands of expanded met ght deflection but retur ned 
were broken through The co-efficients of expansion of the tu 
Note I average weig constituents, iron o steel and concrets i 
S t t “wt. each Bi + rorrn > , 
ee , * considered for all practical purposes be 
N Expanded Nett Nett Area Thickness ¢ oncrete Bre ag We g Rema 
: Metal! Length sq. feet in ins Proportions a 
t N one 2 ft . t : wt “re te above 
2" No. ra RB fr ? t t 227 at 14 ‘ Ser note alove 
None 6 ¢ 2 to 1 s2 Cwt. 2 qr. 18 Ibs Broke under th * 
4 No. 10 6 é 2 5 stor U nbroker See 
£ None. ft a8 at ,to Not recorded yee fF 
6° No, 8 f ; » i 6 cwt r. 17 Ibs Broke . 
? None ft § 124 ¢¥ ITs. 2010 Broke a 
3 No ft t arzcwt yrs. 8 Ibs Broke a 
None 4 4 t wt 77s. 1 * I «e ‘ >e 
as 
10° Na. ro eft é . Unbroke See note ab< 
. None 6¢ 22 43 to 3 7 cwt r. 25 Ibs Broke under this loa 
>” io. & ¢ t t . Broke uoder s 


observed on the under side of the slab, identical. The expansion of steel at 500 deg 
radiating from one corner towards the centre. Fahr. is an inch in 28 R., and - I, 200 deg an 
At 4 cwt. to the foot super there was a inch in 14 ft when dull red-hot, iron ts 
deflection of 1} in 1,300 deg. Fahr. oat ; a 
At 4} cwt. the slab showed a crack across Cement adheres more firmly to iron and stee| 
the centre in the direction of the longest span. when left with its natural surface, and not 
The slab was ultimately loaded to 5} cwt. treated by any anti-rust process When 


to the foot super, and bore this load for surrounded with good concrete, —— 
1; hours when it collapsed, the fractures air, there is little fear that it will gradually 
occurring at each of the four corners. — 

A Joint Committee of representatives of the 


corrode. pte amas 
In some investigations made by the Engineer 
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of the St. Louis Merchants’ Bridge Terminal | the supporting column of the pier. The sur- 
Railway on the strength and adhesion of 2-in.| face so exposed is very small, compared with 
diameter iron anchor bolts set 11} in. in| the various systems of trough flooring that have 
masonry with lead sulphur and cement, it was | been patented. 
found that a rod provided with a screw thread) Channel irons, 6 in. by 2 in. (12 Ibs.), 5 ft 
to improve the grip of the cement began to/| centres, have been successfully used in 16 ft. 
yield under a test load of 32,000 Ibs. and broke | span arches and 4 ft. centres for 20 ft. 6 in. 
at a load of about 50,000 Ibs. without develop- | spans, with Portland cement 44 in. clinker 
ing the strength of the cement joint, while in| concrete, 4 to 1, and No. 10 expanded metal. 
the case of a rod left plain and smooth the/ After placing the centering in position and 
cement began to yield at a load of 34,000 Ibs., | filling the haunches the expanded metal is laid 
but did not entirely part, when the rock broke | down horizontally, the sheets being placed 
at a load of 67,000 Ibs. The Enginecring and | lengthwise across the beam, and overlapped at 
Building Record of 181 in reporting these the sides and ends. The concrete is then 
experiments states that the larger blocks of | finished off to the required level while the 
stone could not be accommodated in the | under concrete is still green, so that the whole 
machine, but it was inferred that in a suitable | arch forms one homogeneous section, leaving a 
setting the cement joint on a smooth rod / level top with a smooth under surface when the 
might be made to break the rod. Professor | centering is taken away. It may be remarked 
Bauschinjet, of Munich, found that the adhe-/ that the presence of the transverse channel 
sion of concrete to iron was about 569 Ibs. to| metal arch, firmly held between the longi- 
668 Ibs. per square inch, which, it will be| tudinal joists, enables the centering to 
noticed, is greater than the unit assumed for! removed at an earlier stage than otherwise ; 
the concrete in this paper, and therefore the | but it is prudent not to strike the centreing for 
latter may, under favourable circumstances, be | at least ten days. 
increased above an assumption of goolbs, per! Mr. A. Baker, of the Beckton Gasworks, con- 
square inch. The use of twisted rods certainly | ducted an experiment with a concrete and 
offers a better grip than flat bars or wires. The | expanded metal structure, under the instruc- 
finer a cement is ground the greater is its adhe- | tions of Mr. G. C. Trewby, M.Inst.C.E., con- 
sive strength. In practice it will be found that | sulting engineer to the Gas Light and Coke 
the adhesion varies not only with the quality as | Company, in which the concrete consisted of 
well as the quantity of the cement, but also with | ordinary Thames ballast, passed through a }-in. 
the quality as well as the quantityof the sand, | sieve, and Portland cement (of 112 Ibs. per 
the porosity of the substances joined together, | bushel 10 per cent. residue on 2,500 mesh sieve, 
their degree of saturation and of course the 450 Ibs. tensile strength, after twenty-eight 
length of time during which they have been | days’ immersion) in the proportion of one of 
joined. While the sand-carrying capacity of a | cement to four of ballast. The expanded metal 
cement bears a proportion to its adhesive| was introduced in sheets 17 ft. by 5 ft. 6 in. 
capability, yet beyond the proportion of 2 to 1| wide, 3 in. mesh, } in. by ,’, in. strands. The 
sand detracts from the resistance more and | structure consisted of a 6 in. slab of concrete, 
more rapidly. | 17 ft. clear span by 10 ft. wide, supported for 





Particulars of Tests carried out by Messrs. Fowler & Baker upon Concrete Arches with a view to 
comparing with Flooring Slabs made with Concrete and Expanded Metal. 





Composition of Concrete. 
Number Date Clear Width Thickness Rise 








or Mark when | Span of of at of : g 
on Arch Made. Arch. Arch. Crown. Arch. Portland Thames Unscreened | 
Cement. Ballast. | Sand. | Water. 
Arches. 
1 21/1/96 66” 7°” 5” ! ? ' 
a 21/1/96 6 6” 370” al _ 1 2 t 
3 21/1/96 6 6” 3 0” a 3 ° t } 
‘4 21/1/96 36” 20” 7 3" I 2 : . 
5 21/1/96 7 6" 2 0” 3” 3" 1 ? t . 
6 21/1/96 6” 20” - 3" 3 ° t th 
i Total Deflections in Centr 
i T e. 
Number Date Date hon of Number | eer Sai E ; z Breaking 
or Mark) when | when ge cf | of Rails | Uniform) | Load 


on Arch. Made. | Broken. | Afch- required |‘) pay At At 








At} ; , | - 
to Break = Breaking | Breaking Break Uhi gaa 
the Asch.| Arch [ "Toed | Loed | Leodt| me] foo. 
SRS ar © Eid Gen = ae 
2 a1/1/ 2NwWI ys 1 ae i i i 3: 
2 as/i 4 | 26/3/96 | 63 days - - vs 4 hg i — — 
3 | as/s | 24/3/96 63 days Ts) 6c } in. 14 in. in, i -t: 
roe ei: * 9 | 24/3/96 63 days 24 144 % in. 4 ia, } io. *} is. Ba 
5 21/1/96 | 25/3/96 | 64 days 23 168 ts in, & in. in. 1 in. melee 
é a1/t/96 | 35 3/96 64 days 24 144 yy in. 3 in. ¢ in. | af in. 20°S7 
Number or | Clear Span| Width 
Date when asad : 
Mark on ‘ of i of emar 
Arch. Arch, | Arch. ‘ i 
NEMS | <3 is 
al 
1 21/1/96 oe” i +e When the load was equal to i 
: 42 Cwts.—half the ultimate load— 
crack first appeared in the centre of the arch. This sadually 
i increased until it was & in. wide on the u ide before 
2 21/1/96 co | yor | PS ye ed and could 
3 21/1/96 6 o” “Ss Contind whee quarter Soutien ined tet te 
4 ar/1/96 | 7 6 a o” When five-sixths cf the breaking load was on the work was left 
pg bee - at 6.30a.m. next day till the arch broke. 
5 21/1/96 7 6” Broke gradual : 
é 91/1/96 7 6” 7 — 








Note.—The average weight of rails is taken at 6 cwts. each. 





The spans may be considerably extended by pur i 
; : ded by pose of experiment u three jack arche 
the Pg of the channelarch. Theonly objection spaced at 4 ft. gin. etn These cba ware 
a e Ne aes edheg the under surface of the formed of curved channel irons, 6 in. by 24 in. 
aoa — rib, but this can be kept well section (at 12} Ibs. per foot), with a rise of 2 ft. 
painte Ba preservation, and as re, $ in the 17 ft. span, filled up with concrete 6 in, 
security the concrete will be, in time, able todo above the soffit, thus making a level bearing on 
= ag it aot +. same way a linders filled which the slab rested 
with coner or piers simply form acasing| The abutments were built with steel joist 
for the pier, the interior concrete itself forming secured by five wrought iron straps 4 ray ws 





1 in,, the foundation being formed of ordinary 
railway sleepers laid crosswise on the firmest 
ground that could be found upon the site. 
After setting thirty-four days the trial weight 
in the form of rails (56 Ibs. per yard) was 
gradually applied. These rails were laid 
on top of a course of blue Staffordshire 
bricks to ensure an evenly distributed oad 
With a load of 27 tons a slight crack was 
observed running diagonally through the 
concrete of No. 1 arch about 6 ft. from the 
north abutment, and a similar flaw was noticed 
in No. 3 arch in about the same position when 
38 tons had been applied. But as these did 
not widen out or extend in “g | way during the 
remainder of the test, very little importance 
was attached to them, as they were considered 
to have been caused by a slight spreading out 
of the abutments. At this point the average 
deflection of the three channels was ., in. A 
certain number of rails were added cach day 
until too tons (equivalent to 118 cwt. per 
superficial foot) was equally distributed over 
the slab; but this did not seem to have 
any appreciable effect on the structure, 
the deflection of the channel irons being 
1 in. and of the concrete slab barely 
4 in. In places the channel irons parted 
a little from the concrete, but not more than 
4in. In Mr, Baker's report he states that 
after letting this weight remain for three weeks 
an additional 26 tons were added, the result 
being a slightly increased deflection. So 
after commencing to load the next morning it 
was seen that one corner of the foundation was 
sinking, throwing the weight over on that side 
No. 3 channel iron showed signs of buckling 
close to the foot, and the concrete in the tirce 
arches began to disintegrate by the abutment 
The total weight evenly distributed over the 
structure was 128 tons 5 cwt., equal to 1s09cwt 
per square foot. The slab was caretully 
examined at this stage and found to be intact 
with a deflection in the centre of 4in. The 
average deflection of the channel irons was 
17, in., all three keeping their shape very we: 
with the full load on. 

Area of slab ...... .... 170 square feet. 

Structure finished ... November 2, 1% 

Commenced loading December 4, 1% 





i i 
i 7 | Average Load per 
Date Weight on. Defe thon 
i 
1899 tons, cwts. qrs. [bs | ims. wt 
December 5 4 «IT t 22 7 
” 6 | %7 10 anew : ? 
- 7 33 2 > 22 i 44 
ee ~ 46 «a8 » 22 ‘ . 
' 12 | so 4 5 - oe 
’ 33 | SF 17 «00 23 ‘ : 
% | Al ° > 22 
‘a 15 ' 79 3 o 2 3 
: 16 | 8&8 6 o 22 y 
, 8 2) 7 a 33 rs 
% «| 2) 1s wv 1s 
* ao | w® 15 > be 
8900 | 4 
January 16 | 1296) (Q ea, : 
17 | 128 s ; > tis 


y 


It may be of interest to hear that exp. ded 
metal has been used in many ol the new 
buildings at Beckton with satisfactory resus 

The cost of the use of expanded a eta 
depends in no small degree upon the extent 
the work. The makers prefer to include 
concrete in their contract when they are 
expected to undertake responsibility for the 
stability of a structure involving the use of 
expanded metal. The saving, however 
mainly in weight and head room, althoug! as 
hinted in this paper, there may be cases W os 
atubular top might be advantageously intro- 
duced, whereby strength would be — 
without increased weight, though at ! 
expense of reduction in headway. si 

The fact that the introduction of metal - 
concrete as a tensile element is advantageo"” - 
generally accepted, and the author trusts ae 
his paper may elicit a discussion upon the sui 
ject suggestive of desirable improvements 
any) in the size of the meshes which are 10! _ 
in the metal or of further experiments neces’ 
in the application of expanded metal to con: “re 
structures. Hitherto it has been chietly usec | 
cases where the steel work for floor © onstt vat 
tion has been already designed. The best a 
most economical results would be obtainc: 7 
a disposition of framework calculated dager 
the carrying-power of the concrete with the be 
of expanded metal whereby the user © 
employ concrete of a wider span than whe 


ul 








employing plain concrete. 
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The stock sizes of expanded metal are as 
follows :— 
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Zllustrations. 


COLNEY CONVENT. 

M@UR illustration showing the Tower 
{94} Entrance to All Saints’ Convent, Colney 
waeee =Chapel, St. Albans, is in reality a detail 

of aportion of the main front of this building, 
a bird's-eye view of which we published on 
February 3, 1900. We gave a _ general 
description of the building at the time, and it 
is only now necessary to say that the works 
are rapidly approaching completion. Mr. H, 
Wilson has undertaken to model the groups 
of sculpture, &c., shown in the illustration. 

As before stated, this convent is for the 
sisters, whose head house is now in Margaret- 
street, Cavendish-square. Messrs. Wm. King 
& Sons, of Westminster, are the builders, and 
Mr. Leonard Stokes is the architect. 








CHATEAU MAURICIEN, WIMEREUX. 

THE view represents part of the additions to 
the Chateau Mauricien. The house has been 
practically rebuilt in the “ Empire " manner, to 
which period the original building belonged. 
The blacked-in parts on plan show new work 
and the hatched parts old. 

The whole of the work has been carried out 
by local workmen, with satisfactory results, 
from the drawings and full-sized details supplied 
to them. The interest displayed by them in 
the decorative details, the trellis - work, the 
garden buildings and accessories was such as 
may be looked; for in vain from the British 
workman, Joun BELCHER. 


enenneneeecomacens 


THE GRANGE, TOTTERIDGE, HERTS 
Tue old Grange was destroyed by fire in 
1899 ; but the beick vaults of the cellars pre- 
served the foundations of the earliest portion 
of the house, and these naturally suggested 
some of the lines of the new work which has 
recently been completed. But otherwise little 
trace of the old plan remains, except that the 
dining-room occupies much the same position 
as it did formerly. 
ene greater part of the present south front, 
© east wall of the drawing-room, the east and 
north walls of the principal staircase, the north 
and west walls of the entrance-hall, and the 
— separating the drawing-room from the 
ibrary, and from the staircase and hall, indicate 
i ie pocweee of the old foundations. 
entrance and covered porch has 
— placed on the west, not on the south, as 
nt ge before. By this arrangement the 
fr Pian provides a hall 30 ft. by 17 ft., 
om which the 4g rooms are ap- 
a ayy On the left lies the dining-room, 
= is 28 ft. by 19 ft.; and on the opposite 
be 18, first, the library, 25 ft. by 19 ft.; 
: next the drawing-room. The latter is one 
pi — room separated into two parts by some 
ers and piers, which support a girder 
peli. a wall above. The length of this 
width ps east to west is 30 ft., with a mean 
eae — Py gece! portion alone would 
or inary purposes as a 
one The larger section is 24 ft. by 
lone the other 19 ft. by 13 ft. With this 
pea view allowance has been made for 
i ing the latter both with the hall and the 
brary if necessary. 
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The kitchen, servants’ hall, and offices being 
necessarily on a lower level than the reception 
rooms, made it possible to introduce a mezza- 
nine floor, an arrangement which, in this case, 
is convenient since it provides for the maid- 
servants’ bedrooms on a level between the 
ground and first floors, instead of on a second 
floor, or in the roof. Connected with the 
butler’s pantry are separate bedrooms for two 
men-servants. One of these is on the basement 
level, the other in the mezzanine 

The upper hall is lighted from the ceiling, 
as well as by the large window on the main 
staircase, and from it there is access to the 
studio (24 ft. by 16 ft.), and the writing-room, 
as well as some of the bedroom suites. A 
corridor leads out of it to the bachelors’ 
quarters and smoking-room, which are over 
the mezzanine. The dining-room table and 
sideboards were made by Mr. H. Read, of St. 
Sidwells, Exeter ; and the carved mantelpieces 
by Mr. H. K. Kuchemann, of Pitsea, Essex, 
from the architect's designs. Messrs. Maides 
& Harper, of Croydon, were the builders. 


WALWORTH MISSION CHAPEL. 

Ir had been proposed that the chancel of 
this chapel should be slightly remodelled and 
the whole of the interior decorated. The 
drawing shows one suggestion that was made 
in order to indicate the way in which a little 


choir. This was done by placing a screen on 


‘entrance, with the staff dining-room, 


room could be provided for a chancel and | room, librarian’s entrance and staircase, and 


a platform two steps higher than the nave 
to the west of a small chancel The 
latter was to be formed by building up 
a oin. brick wall, with a clergy vestry on 
the north, and one for the choir on the south. 
Avove the choir vestry was the organ with its 
loft over the sedilia. These were made to be 
part of a simple scheme of decoration in con 
junction with a new altar, reredos, and dossal. 
The brick walling of the vestries being carried 
over from the north to the south by an arch 
gave an opportunity for using the whole of 
this walling as a ground for plaster to which 
some bright and fresh colour could be applied. 
Over the chancel and a little above the arch 
was a wooden ceiling decorated in white and 
green with a little black. The main roof of the 
building was only to be cleaned and painted so 
as to destroy the heavy and depressing colour 
of its varnish. 


COMPETITIVE DESIGN FOR CENTRAL 
LIBRARY, KINGSTON-UPON-HULI 


Tus building was designed to comprise in 
the basement a book store, heating chamber 
and coal store, with a staff circular staircase 
and book lift leading right up to the gallery of 
the reference book store ; and upon the ground 
floor a lending library with the space for the 


public immediately opposite the main — 
work 


staff lavatories on the one side, and the public 
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Design for Central Library, Aingston-upon-Hull. Plan. 


staircase on the other side, with a corrido- 
leading to the news and magazine room, and 
ladies’ room, and entrance from Baker-street. 
On the first floor a reference library with a 
book gallery round the walls at haif its height, 
under which are placed book cases at right 
angles to the wall, book store and librarian’s 
room. 

It was proposed that it should be built of 
brick with stone facings, slate roof, the floor 
generally to be fireproof laid with wood block, 
except the vestibules and corridors, which 
were to be laid with mosaic, and staircases of 
patent stone. Joun F. Dutuort. 





DESIGN FOR CARDIFF LAW COURTS, 


THis illustration is the north-east elevation 
cf the submitted by Messrs. W. A. Pite 
and R. S. in the competition for Cardiff 
Law Courts. As the authors are out of town, 





we are not able to give any particulars of their 
design. 


—_ 
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INTERNATIONAL CONGRESS ON THE 
TEACHING OF DRAWING, PARIS. 


THE first “International Congress on the 
Teaching of Drawing” was held in Paris at 
the Cercle de la Librairie, from August 29 to 
September 1, and proved one of the most 
interesting congresses that have been held in 
Paris during the Exhibition. The Committee 
of Organisation was as follows :—-President, 
M. Paul .Colin, Inspecteur Princi de 
Enseignement du Dessin et des Musées, 
Professeur a I'Ecole Polytechnique, &c. ; Presi- 
dent of the First Section, “General,” M. Jules 
Jean Pillet, Inspecteur Honoraire de I'Enseigne- 

t du Dessin et des Musées, Professeur A 
I Nationale des Beaux Arts et au Conser- 
vatoire Nationale des Arts et des Métiers, &. ; 


President of the Second Section, « Technical, 


Inspecteur General des Ecoles d'Arts et 
Metiers et de l'Enscignement Technique ay 
Ministere du Commerce et de I'Industric 
President of the Third Section, “ Special,” M 
Louis Guebin, Inspecteur Principal de |b» 
seignement du Dessin dans les Ecoles de |, 
Ville de Paris. General Secretary, Mny 
Luisa Chatrousse, artiste pcintre, professeur 
de dessin dans les écoles de la ville de Paris 
Vice-Presidente de l'Association des Profe 
seurs de Dessin de la Ville de Paris 

The Congress was opened on August 29 by 
Monsieur Leygues, Minister of Public Instru 
tion, who touched upon the many advantage, 
which might be derived from a general discus 
sion on the various methods employed in the 
different countries for the teaching of drawing, 
and the important place that drawing should 
take in general education. In his opinion n 
education was complete without it, and conse 
quently he considered drawing should be mad 
an obligatory subject. 

Details were discussed in separate sect 
and the resolutions proposed were alterwa: 
brought before a full meeting of the members 
of the Congress to be finally adopted and 
passed. The main points of the discussion 
were as follows :— 

Drawing to be made a compulsory subject 

That the initiative of the teacher and the 
individuality of the student should be en- 
couraged as much as possible. 

That the artist and the workman should be 

brought nearer together by the former giving 
more attention to the exigencies of the trade or 
craft for which he designs, and that for th: 
latter a more liberal art education should be 
provided. 
The want of a more scientific training for 
the architect and a more artistic traning 
for the engineer was also very fully discussed 
and it was considered most desirable that th 
two should work in closer contact with each 
ther. 

Two mornings of the Congress were devoted 
to visiting the Educational Art Sections of the 
Exhibition under the guidance of MM. Gucbin 
|. J. Pillet, and Francken, and the explana 
tions given by these gentlemen on their own 
sections proved most instructive. 

At the close of the proceedings it was pro 
posed by M. Germon, the Swiss delegate, that 
a permanent International Committee should be 
formed with the view to continue the work of 
the present Congress, and for the organisation 
of others in the future. 

The proceedings were brought to a close by 
an acdress by the Minister of Fine Arts, who 
congratulated the Congress on the admirabie 


re-olutions passed, and said that he should do 


all in his official capacity to assist in having 

them carried out ; 
On the first evening of the Congress the 

members were entertained by the © Associatio: 


Amicale des Professeurs de Dessin, of w! 
M. Ed. Valton is President, and on t 
alternoon they were received by the Mayor at 
the Hotel de Ville, when the reception-rooms 
were lighted up for the occasion. A banquet 
in the evening at the Exhibition terminated thx 
social functions. Before separating, hearts 
votes of thanks were proposed by the repre 
sentatives of the various nationalities to the 
Commission of Organisation for the thoroug) 
way in which the proceedings of the Congre=s 
had been carried out, and for the cordial w 
come that had been extended to ail. 


——$+ > + 


COMPETITIONS. 


Joint = Is. ATION Hospitar = St HEME 
Devizes.—At a meeting of the committee 
appointed to carry out the erection of a } int 
isolation hospital for the combined urban 4 d 
rural districts, the clerk, Mr. O. Sheppard, 
reported that in response to an advertisemen' 
he had received applications for particulars 
from 104 architects who were desirous of sub- 
mitting sets of plans in competition for . 
premiums of 2o0/. and trol. respectively _t 
was resolved to appoint Mr. C. E. povmne. 
F.S.A., as professional assessor to advise the 
committee as to the selection of the plans, Ke. 
It was resolved to inform the competitors that 
‘he committee would lay gas _ aga mains 
to the proposed site for the hospital. im 
TECHNICAL INSTITUTE, PORTSMOUTH. The 
following are the chief points from the instruc: 
tions to architects in the competition for a nev 


Baal 
bASL 








Technical Institute at Portsmouth :—1. T he 


M. Paul Jacquemart, Ingenieur Civil des Mines. 
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competition is confined to local architects. 
2, The total cost must not exceed 43,000/. 
3, Gothic designs will not be considered suit- 
able. 4. The author of the first premiated 
design will receive 100/., of the second 75/., 
and the next so/. 5. If the first premium plan 
is used the premium will be merged in the 
commission. Mr. Alfred Cross, F.R.I.B.A., 
will assist the Committee in determining the 
merits of the several designs, 


—— 


ARCHAOLOGICAL SOCIETIES. 
East RIDING ANTIQUARIAN SoctetTy.—The 


members of the East Riding Antiquarian 
Society recently visited Pocklington and 
Warter. The party assembled at Pocklington 
Church at two, and, after examining its 


exterior, had its history briefly narrated by 
Dr. Leadman, of Pocklington. Dr. A. Lex 
Leadman, F.S.A., explained from his book on 
the church and school that Christianity made 
its way into those parts about a.p. 627, and the 
first church was a wooden structure. About 
1070 or 1080 the stone edihce replaced this 
in the Norman style. Of that fabric there 
were still some remnants in the north pier 
of the chancel, and in a few carved stones 
built in the porch. About the end of the 
twelfth century, or early in the thirteenth, the 
north aisle was added, of which remains the 
arcade with its remarkable and beautifully- 
carved capitals. Fifty years later saw the 
addition of a southern aisle, of which both the 
arcade and centre wall still existed. The 
chapel was added on the north side of the 
chancel in the thirteenth century, and then 
there seems to have been a pause in the build- 
ing for about 100 years. Then the chancel 
was rebuilt, the clearstory put in, the grand 
tower added, and new roofs to all parts of the 
church. The tracery and the stained glass 
were modern. The style of the present building 
is Perpendicular, and its most striking feature 
is the tower. The font is old, and worth 
notice, Its basin, of eleventh century work, is 
cut into a single square piece of fossil lime- 
stone. On the north wall is a tablet in white 
marble in memory of the Sotherby family 
Against the south wall of the chancel is a fine 
monument to the memory of Robert Denison, 
of Kilnwick Percy, over which is a fine series 
of elaborate carvings, supposed to be the work 
of Albert Durer, and brought from Italy. 
The registers, which dated as far back as 
1559, contained several interesting entries, 
including the coronation of James I., the 
execution of two witches by burning in the 
market-place, charges of being witches, and 
accounts of various plagues.— Afterwards the 
party proceeded in carriages to Warter Priory. 
The Rev. M. C. F. Morris, F.S.A., in describing 
the excavations at Warter, said that in Septem- 
ber last he and Mr. W. H. St. John Hope 
carried out the excavations on the site of the 
Priory, which had been kindly placed at their 
service by Mr. C. H. Wilson, M.P., who also 
undertook to defray all expenses. In 1132 a 
priory of Black Canons was founded at Warter 
by Jeffrey Pain, and in the time of Henry VIII. 
the clear annual income of the Priory was 
Riven as 144/. 78. 8d. In 1536 the Priory was 
Suppressed, and its site and possessions granted 
to Thomas, Earl of Rutland, a descendant of 
the founder. The excavations were made on 
a level plateau on the north and east of the 
parish church. The latter was a wholly 
modern structure, but appeared to stand on the 
site of the old church which was destroyed in 
1864. Trenches were cut through the more pro- 
minent mounds, but the results were disappoint- 
ing, for although occasional fragments of ashlar 
Pe stonework were turned up, the mounds 
remselves contained nothing but rubbish. It 

Was evident that the nave of the Priory had 
pao n the parish church. In places the 
‘ae — had been utterly destroyed. Al- 
a Dra efforts to trace the walls had such 
find istactory results the excavations yielded 
po of a more interesting character. In 
tain te the pavement it was possible to ascer- 
The prod go yeed er the steps up to the altar. 
pias! ~ pad originally been of some architec- 
thist - nsions, but at the end of the 
bre same tian had become old-fashioned, 
old plinth chalk was built upon the 
whites - The length was extended to 15 {t., 
in -_ the only extensive extension he had 
front of th A stone coffin was discovered in 
peor e altar. It had lost its lid, and had 
ps Much broken the fall of heavy 
terial. The contents had been disturbed, and 





only a few bones were left. A grave slab was 
also discovered. It had been cracked across by 
fallen material, but was otherwise complete, 
and was in admirable preservation. The slab 
was of fine sandstone, and measured 6 ft. 94 in. 
by 3 ft. 24 in. in breadth, with a thickness of 
7 in. It bore the incised effigy of a Black 
Canon beneath a crocketed canopy, with an 
inscription containing the name of Thomas 
Brydlington, who was the twenty-fifth Prior of 
Warter in 1495. The excavations were not 
very extensive, nor did they lead to anything 
of much importance beyond establishing the 
site of the Priory. But as the result of one 
week's work with from only five to eight 
labourers the results could not be called unsatis- 
factory. At any rate, they produced three 
unusual features. There was a marked absence 
of architectural and, indeed, of any other frag- 
ments or details, so thoroughly had the place 
been destroyed and spoiled.—Hull News 
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Correspondence. 
To the Editor of THe BUILDER. 











RE SOUND-PROOF FLOORS. 

Sir,—I am much obliged for your answer to my 
query respecting above. 

Would you please say if nailing to the undersides 
of joists fibrous slabs, which are claimed to be 
“ non-conductive,” would dispense with the pugging 
suggested ? ARGUS, 

*,* Fibrous plaster slabs are fairly, but not per- 
fectly, “non-conductive” of sound, and the pugging 
would be a valuable addition. —Ep. 





The Student's Column. 


LESSONS IN ELECTRICAL 

ENGINEERING. 
10, POLYPHASE CURRENTS—POWER TRANs- 
MISSION SCHEMES, 
MHERE is no more interesting recent 
m@ development of electrical engineering 
: than the theory and practice of poly- 
phase currents. A few years ago polyphase 
currents were looked upon by British engineers 
as something quite remote from practical 
work, and, although they were aware that this 
system was gradually coming into favour 
abroad, yet they were unwilling to add another 
to the great varicty of systems in use in this 
country. Even now as a rule they only adopt 
it in a half-hearted manner. In the Central 
London Railway and in the Dublin Tramway 
system, for example, we have three phase 
generators, but then the three-phase currents 
are converted into continuous before they get 
to the motor terminals. Some of the London 
supply companies produce at their power 
stations two-phase currents, but then they 
supply their consumers with single phase 
currents. On the Continent and in America, 
however, they have recently constructed 
systems in which polyphase currents are used 
throughout both for lighting and power pur- 
poses. 

The Burgdorf-Thun full-gauge railway in 
Switzerland is worked by three-phase cur- 
rents. So also are the steep mountain railways 
of Engelberg, of the Gornergrat, and of the 
Jungfrau. In the North of Italy a full-gauge 
railway 110 miles long will shortly be run 
on the three-phase system Converter 
stations will be placed at intervals of 6} miles, 
and the current, which will be generated at 
20,000 volts, will be converted down to 3,000 
volts, and at this pressure the motors in the 
trains will be worked. Such examples could 
be multiplied indefinitely, as quite three-fourths 
of the new electric supply stations building 
outside Britain are on the polyphase system. 

In a two-phase system we have four mains 
carrying currents which are all out of step with 
one another. For example, when the current 
in No. 1 main has its maximum positive value, 
the current in No. 2 main will be zero. In 
No. 3 main it will have its maximum negative 
value, and in No. 4 main it will be zero. The 
currents in adjacent mains are out of step bya 
quarter of a period. No.1 and No. 3 main are 
out of step by half a period, hence if they be 
joined together at the far end we get a simple 
alternating current circuit, the current going by 
No.1 and returning by No. 3 or vice versa, 
Similarly No, 2 and No, 4 would form a simple 
alternating current circuit. Hence if we have 











two alternating current circuits, the currents in 
which differ from one another by a quarter of 
a period, we get a two-phase system. If the 
two armatures of two alternators be rigidl, 
cemnected, and have such a relative angular 
position to one another that when the E.M_F. 
between the collecting rings of one alternator 
is a Maximum, the E.M.F. between those of the 
other is zero, then if we have four mains cor 
nected to the brushes pressing on the four 
collecting rings we obtain a two-phase system 
If the pressure between No. 1 and No. 2 con- 
nected to the first alternator be V volts, then 
the pressure between No. 1 and No. 4 or No 
and No. 3 is also V. The pressures betwee: 
No. 1 and No. 3 and between No. 2 and No. 4 
are, however, +/ 2 V, tc, r414V. 

It will be obvious from the diagram we gave 
in Lesson g of the method of obtaining a 
rotating magnetic field by means of alternating 
current magnets how easy it is to obtain this 
kind of field when two-phase mains are avail- 
able. We have simply to connect the windings 
of the magnets successively to the four mains 
and we get a powerful rotating, or, as it is 
more often called, rotary field. A squirrel- 
cage armature placed in this feld will rotate 
with great velocity, and the slower it goes as 
the load is increased the more powerful will 
be the torque. The maximum torque isat start 
ing just when it is most wanted. In large 
motors, to prevent the great rush of current at 
the start, resistance is introduced into the rotor 
windings by having these windings connected 
to two slip rings, and joining these rings ¢ 
the brushes pressing on them to the terminals 
of the required resistance 

There are two ways of connecting up the 
mains of a two-phase system. In fig. 1 let A 


2 


3, C, and D represent the mains. Then we can 

either put the lamps or the motor windings 
between AB, BC, CD, and DA, or we can 
join together the four ends of the lamp circuits 
or motor windings as in AO, BO, CO, and 
DO. The first method is called a mesh- 
winding, and the second a star-winding. It 
the volts between adjacent mains like A and B 
be 1,000, then between A and C they will be 
1,414, and between A and O the pressure will 
be 7o7 volts. The relative advantages of star 
and mesh windings are about the same in 
practical work. 

If we keep the circuits A C and B D (hg. ! 
quite distinct from one another and have no 
mesh windings, then we can dispense with one 
of the mains. If we connect B and C, for 
example, and remove the main C, connecting, 
however, the main B to the third termina 
the two alternators, then the main B will carry 
the return current from both. As these return 
currents differ in phase from one another by 
a quarter of a period, the section of the ma 
only needs to be increased in the ratio of 1 | 
/ 2, and not in the ratio of 1 to 2; and hence 
there is a substantial saving in copper in the 
mains, the cost of which is always a very heavy 
item in electric lighting or power schemes. In 
practice instead of having two separate alte: 
nators one is sufficient. In this case we have 
four slip rings on the armature spindle, and the 
coils connected to these rings may be wound 
quite distinct from one another, as in the two 
alternators, or may be connected up in a star 
or a mesh winding. In the latter cases we 
must, of course, have four mains. An alter- 
nating current dynamo with four terminais 
from which currents differing in phase by a 
quarter of a period can be obtained is called a 
two-phaser. Logically speaking, a two-phase 
current system ought to be called a four-phase 
current system, as we have four currents 
differing in phase from one another. A simple 
alternating current system is the true two- 
phase system, the current in one main differing 
in phase by half a period from the current in 
the other, since the two currents are always 
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exactly equal but are going in opposite 
directions. 


mains, each carrying an alternating electric 
current which is not in phase with the other 
two. Suppose (fig. 2) that we have a bundle of 
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In a three-phase system we have three 
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iron wires wound round with a continuous 
winding of insulated copper wire. Suppose, 
also, that this armature is placed in a magnetic 
field and that three points, 1, 2, and 3 on the 
windings, at an angular distance apart of 
120 degrees, be connected to three slip rings 
on the spindle of the armature. Then if this 
armature be rotated rapidly we shall get an 
alternating E.M.F. between any pair of the 
slip rings. This machine is a very simple form 
of three-phaser with a mesh winding on the 
armature. 

The mains are connected to three brushes, 
each pressing on a separate slip ring. If all 
the windings on the armature are symmetrical, 
then the pressure between any two mains is 
the same. If we use the mains for supplying 
power to lamp or motor circuits, then we can 
either connect them by a mesh or a star wind- 
ing, or by both. In fig. 3 let A, B, and C be 
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Fig. 3. 


the mains, and let V be the pressure between 

any pair of them, then the pressure between 

any main and the centre, O, of the star winding 
v 





will be pat bly 577 V. For example, if 
v3 
the pressure between A B is 1,732 volts, then 
the pressure between A and O or between B 
and O 1s 1,000 volts. If the resistances of the 
arms of the star A O, BO, and C O be all equal, 
then the readings of ammeters placed in these 
arms will all be equal. Since there can be no 
accumulation of electricity at O, the sum of the 
three currents flowing to it at any instant must 
be zero—that is, the sum of two of them must 
be eyual to the third, but it must be of opposite 
sign. For example, we might have at a 
particular instant currents of 20 and 65 amperes 
flowing towards O from A and B respectively, 
and a current of 85 amperes flowing from O to 
C. What the ammeters measure are the 
effective values of these continually changing 
currents. The phase differences between 
them are a third of a period. If the shape of the 
current wave be a sine curve, then the magni- 
tudes and relative phases of the three currents 
in the arms of a star winding are shown in 
fg 4. 6B P is the current curve in the main B. 
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P Q is the value of the current in the main B 
at the time BQ. Similarly Q R and Q N are 
the values of the currents in the mains A and 
C at the time B It can be shown mathe- 
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value of B Q; hence it is possible for the shape 
of the current wave in each arm of a star 
winding to be a sine curve. There are other 
mathematical curves that satisfy this condition, 
but in practical working the shape of each 
current wave is different, although we have at 
every instant OQ R=Q N+Q P. 

In order to measure the power expended in 
the star and mesh windings (fig. 3) we require 
two wattmeters. The ampere coil of one watt- 
meter is put in the main A, and the volt coil is 
connected between Aand B. The ampere coil 
of the other is put in the main C, and the volt 
coil is connected between C and B. The sum 
of the two readings gives us the power ex- 
pended. If the current (A) in each main is the 
same and the voltage (V) between each pair of 
mains is also the same, then the power being 
expended is ./3 V Af, where /f is the power 
factor. For example, if the current in each 
main is 100 amperes, the voltage between the 
mains is 1,000 volts, and the power factor is 
os, then the power being expended in the 
circuit is 4/3 1,000, 100, o'8, 1.¢., 138°6 kilowatts. 
Three-phase currents are very suitable for 
transmitting power to long distances. A three- 
phaser is about 20 per cent. cheaper than an 
ordinary single-phase dynamo of equal power, 
and the three-phase motors are cheaper 
than the synchronous motors used with single- 
phase currents. There is also a small saving 
in copper in the mains with three-phase 
currents. Three- phase transformers and 
boosters are quite as efficient as single-phase 
transformers and boosters. It is not surprising, 
therefore, that three-phase currents are the 
most popular for power transmission schemes. 
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A very ingenious method has recently been 
— by Mr. C. P. Steinmetz for getting 
a three-phase current system from three ordi- 
nary single-phase alternators. If we connect 
three alternators in series (fig. 5), then it can 
be proved that the E.M.F.s of the three alter- 
nators will adjust themselves so that the 
current in the circuit of the armatures is a 
minimum. When this is the case the phase 
difference between the E.M.F.s of any two 
machines is a third of a period, and the power- 
ful electrical actions and reactions between the 
three machines tend to keep the phase differ- 
ences of their E.M.F.s all eqaul, just as when 
we have two machines in series their E.M.F.s 
are kept in opposition in phase. Hence, if we 
join three mains on to the common terminals 
of the three machines, we can get three-phase 
currents from these’mains. This method of 
connecting up alternators is capable of exten- 
sion to other cases. For example, if the three 
E.M.F.s of the alternators be not all equal, we 
get an unsymmetrical three-phase system. In 
the particular case when the E M.F. of one of 
them is ,/; times that of either of the others, 


then we get a two-phase system, the difference 
in phase of the E.M.F.s of the two smaller 
machines being a quarter of a period. 

The largest and one of the most interesting 
power stations in the world is that of the 
Niagara Falls Power Company. The turbines 
in the power-house drive ten two-phase dyna- 
mos, each of 5,000 h.-p. A peculiarity of ‘hase 
dynamos is that the shaft is vertical, the field 
rotating horizontally about an internal station- 
ary armature. This type of idynamo is some- 
times called the “ umbrella type,” and it is now 
not uncommon in water-power installations. 
The power generated is transmitted to Buffalo, 
a distance of twenty-five miles, for lighting pur- 
poses and running tramways. It is also distri- 
buted to various factories that have sprung up in 
the neighbourhood of the Falls. It is to be 
noted that although the power is generated ty 
two-phase dynamos, yet the two-phase currents 
are converted into three-phase by means of 
static transformers before they are transmitted 
to Buffalo. Again, although the factory of 
the Union Carbide ee which takes 
15,000 h.-p., is only two miles from the power- 
house, yet it has been found advisable to con- 
vert from two-phase to three-phase for the 





matically that Q R=Q N+Q P, whatever the 


transmission. 
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A very interesting continuous-current plant 
for power transmission has been designed by M_ 
Thury at Genoa. He uses direct-current 
dynamos in series at the power-house so as to 
get a pressure of 8,000 volts, care being taken 
to insulate the turbines from the dynamos and 
the dynamos from earth and from each other. 
At the power station in Genoa he uses insu. 
lated motors coupled in series so as to take this 
high electric pressure. Excellent results have 
been obtained by this system, and in a scheme 
for power transmission only, and not for power 
distribution, this high-pressure direct-current 
method has many advantages. 
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GENERAL BUILDING NEWS. 


CLONFERT CATHEDRAL,—The rector of Clonfert 
is making an appeal for help to complete the 
restoration of Clonfert Cathedral, The Cathedral, 
which was founded in the year 558, is situate in 
County Galway. During the last six years a 
considerable portion of the work of restoration has 
been carried out in accordance with the plans of 
Mr. J. F, Fuller, F.S.A., architect. A sum of 2,22</ 
has been expended, and the restoration of the 
chancel and sacristy is now complete. The nave is 
partially restored. Contributions have fallen otf, and 
the work has had to be stopped for want of funds 
A sum of 2,000/. is still required to finish the 
restoration of the nave and rebuild the transepts 

CATHOLIC CHURCH FOR DUMBARTON ~—On the 
ard. inst., in the Dumbarton Dean of Guild Court, 
plans were passed for this new church, which is to 
be erected on a site in Strathleven-place from 
designs by Messrs. Dunn & Hanson, architects, 
Newcastle-on-Tyne. The style of the building is to 
be Early English. There will be sitting accommo- 
dation for 1,000 people 

PRESHYTERIAN CHURCH, BIRKENHEAD. — This 
church was reopened on the 2nd inst. after being 
closed for renovation and decoration. The work, 
which has entailed an outlay of about 400l., includes 
the introduction of the electric light both in the 
church and the schoolroom underneath. The seats 
have been repainted and recushioned, and the walls 
decorated. The work of renovation was carried 
out to the designs and under the supervision of Mr 
W. Glen Dobie, architect. 

Boarp ScHoor, GATESHEAD —A new Board 
school in Rose-street, Gateshead, was opened on the 
roth inst. The school has been erected from the 

n of Mr. W. H. Dunn by Mr. T. Hunter, of 
Washington, the sub-contractors having been Mr 
Chas. Nicholson, slating; Mr. Dellow, painting, 
Messrs. Walker & Coxon, plumbing. Messrs. Emiey 
& Co. supplied the hot-water apparatus, Mr. Wm 
Flynn acted as clerk of works. 

PRIMITIVE MeTHODIST CHAPEL AND ScHOOL, 
MATTISHALL, NORFOLK.—On the Sth inst. a new 
Primitive Methodist chapel and school were 
opened at Mattishall. The architects were Messrs 
Kerridge & Sons, of Wisbech, and Mr. L. King 
Mattishall, was the contractor. 

SCHOOL FOR MANUAL INSTRUCTION, ALLOA, 
N.B.—On the 3rd inst. Sir John Neilson Cuthbertson, 
Chairman of Glasgow School Board, opened a new 
school for manual instruction which Mr. A P 
Forrester Paton, of Inglewood, has erected at hit 
own expense and presented to the Alloa Hurgs 
School Board. The new building has been built on 
a site at the south-east corner of the Academy f _y" 
ground, from plans prepared by Mr. R. A [rycen 
architect, Glasgow. The workshop, which is a one 
story building, contains benches for thirty pups 
along with drawing-desks. Immediately ty ‘! 
front of the drawing desks is a desk erected for a 
instructor. A working lathe is provided in = 
workshop, along with showcase for work done ane 
samples. The workshop is entered by a porch, a” 
is formed with an open roof about 20 ff. ia he,” 
The workroom is fitted with windows on b oe ‘with 
and also roof light. The building is heatec wi 
hot water, and there will be a store for wood J 06 
ventilation is on natural principles, assisted © 
Muran’s patent ventilators on the centre of the ©" 
The contractors for the different works ee eke 
Mason work, Messrs. G. & R. Cousin; jomer, "® 
R. Cairns; plumber, Mr. J. Philp; slater, Mr. 
M‘Farlane ; erer, Mr. J. Walker, Alva. 

LIBRARY AND MUSEUM, JESTON-SUPER-MARE - 
Weston-super-Mare has been provided with ae 
manent memorial of the Queen's Diamond Jut wl 
in the of a new library and museum, 18 — 
Boule which was opened on the 3rd inst y 
Sir Edward Fry. The scheme has not been r = 
pleted, for at some future day it is propos 
extend the building back to Baker-street, anc se 
to utilise the whole of the site acquired tor ' 
purpose, the total estimated cost of the de ns 
scheme being about 6,000/. The building oer : 
on the ground floor, a reading room. “oa 
library, reference library, and ladies room a OF 
these are in one apartment 20 ft. high. ees toe 
doar screens with glass Panes. aca 
can overlook the whole. There on = above 00 8 
seen Tits Suet, Bee © ne ie oharies for ladies 
mezzanine floor ; there are also lava the mais 
and In the entrance hall are t O esles 
stairs of the upper floor, containing two gale 
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for picture gallery and museum purposes | 

these are lighted principally by roof lights on the north 
side. The whole building is warmed by low pressure 
hot water apparatus, and all the Hoors are laid with 
wood block flooring in concrete. The elevations 
are treated in a free Renaissance style, the ground 
floor up to the sills of bay windows being faced 
with local blue stone and above with red Cattybrook 
brick and Bath stone dressings. The front to the 
Boulevards is enriched with carvings, with a sym 
bolical panel over the entrance arch, and figures 
representing chemistry, % ulpture, engineering, 
literature, painting, and pottery in panels on either 
side, The architects are Mr. Hans F. Price and 
Messrs. Wilde & Fry, of Weston-super-Mare, acting 
as joint architects. The general contractor is Mr 
Charles Addicott, of Weston-super-Mare. The 
sculpture of the two groups of figures on the front 
jlasters is by Messrs. Harry Hems & Sons, of 

?yeter, and the rest of the carving by Mr. Hillman, 
of Weston-super- Mare. 

VicToRIA HALL, ELLON, ABERDEENSHIRE.—On 
the 1st inst. the foundation-stone was laid of the 
new Victoria Hall in course of erection at Ellon, 
The hall, which is being built to the plans of Mr. 
William Davidsen, architect, Ellon, in conjunction 
with Messrs. Jenkins & Marr, Aberdeen, at an 
estimated cost of 2,500/., occupies a site on the 
south side of Station-road, and is built of Peterhead 
ranite. 

. BatHs, CHELTENHAM.—The new baths on the 
site of the old Montpelier Baths at Cheltenham 
were opened on the 1oth inst. The external appear- 
ance of the building has undergone very little 
change, but internally a complete transformation 
has been efiected. The large swimming-bath 
remains. The private baths are in an adjoining 
building. On the ground tioor are some of the 
first-class baths, while on the tloor above are two 
first-class baths and three second-class baths. The 
work was carried out from plans by Mr. Hall, the 
Borough Surveyor. 

IXSTITUTE, BARNSTABLE, DEVON,—The founda 
tion stone was laid on the 7th inst. of the new 
“ Alfred Miller” Institute. The building, which is 
in the Early English style, will be about 128 ft. 
long by 54 ft. wide, the top spire rising about 60 ft. 
from the ground level The walls will be of 
Wellington red bricks, with stone dressings, and the 
window arches, &c., will be picked out in red brick, 
while the roof will be of red Bridgwater tiles. On 
the ground floor will be four rooms, 25 ft. by 
19 ft. 7 in., which will be adapted as reading and 
recreation rooms for the men and women, with 
lavatory and cloakrooms, &c., attached. A cor- 
ridor 82 ft. long extends the whole length of these 
rooms, French casements opening out on a 
verandah, 6 ft. or 7 ft. above the ground level. At 
one end will be the caretaker’s house, also the 
refreshment-bar, with separate casements communi- 
cating with the corridor for the men and women 
On the first floor, the large lecture hall will be 82 ft 
by 25 ft. At the higher end will be a platform, 
25 ft. by 20 ft, with recess for an organ, and dress- 
ing-rooms at the rear. These open into a corridor 
with lavatory, &c, accommodation, and provided 
with a separate exit. One of the features of the 
building will be the three-storied 60 ft. clock-tower, 
surmounted by a circular red roof. The tower will 
also form the entrance to the lecture-hall The 
chief entrance on the ground floor will be on the 
south side, approached by steps with ornamental 
wiogs. Above the verandah the full length of the 
corridor, 82 ft, will be an iron balcony. The build- 
ing will be heated by means of hot-water pipes. 
Messrs. Sanders & Karslake are the contractors, 
Mr. A. G. Trevena is the clerk of works, while the 
architect is Mr, James Crocker, F.R.1.B.A. 

BUILDING IN ABERDEEN.—The new St. Ninian’s 
Church, Midstocket-road (Mr. W. Kelly, Aberdeen, 
architect), was dedicated on sth inst. Skene-street 
Congregational Church has received extensive 
additions and redecoration (Mr. A. Marshall 
Mackenzie, A.R.S.A., Aberdeen, architect), and a new 
apse is being built at Free East Church ——At Free 
South Church a new organ has been introduced at a 
cost of 1,500/, and alterations are to be made at 
Queen's Cross Free Church so as to allow the posi- 
tion of the organ there to be shifted ——It has been 
resolved that the walls of the new electric station at 

Ferryhill shall not be raised to a greater height than 
the width of Dee Village-road adjoining. The 
chimney for the new station will be 200 it. high, 
octagonal in plan, and of an ornamental character. 
The tender for the psig: Op poles for the electric 
aways extension for Corporation, lodged by 

essrs. Macartney & McElroy, of Glasgow, being the 
fowest, has been accepted. For the supply of rails 

hat of Messrs. M‘Lelian, Glasgow, representing a 
German firm, has been ed.—The School 

Board's architect has been instructed to submit 

ns for remodelling and enlarging Rosemount 
School, and the plan of the new Central 

» School Hill, has been approved of by the 
ore t. Certain schools 
repainted in the autumn, and a janitor’s 

a at Kittybrewster School is to be proceeded 
at once——-Ten dwelling-houses are to be 
baer in Ashgrove-road, and a block of houses 
H shops at junction of George-street and 
deen go ttrest.—-The Plans Committee of Aber- 
ing own Council have sanctioned the follow- 
plans :~Dwelling-house on the north side 











of Rubislaw Den South for Mr. W. J. Riddell, 
per Mr. Arthur Clyne. architect; two dwelling- 
houses on the north-east side of Skene-square for 
Mr. Archibald Robertson ; dwelling-house on the 
west side of Clifton-road (being one of five sanc 
tioned on April 20, 159), for Mr. Joseph Shirras, 
builder ; stable on the south side of Upper Denburn 
jor Mr. William Topp, per Mr. Alexander Thomsen, 
builder; stores on the north side of St. Clement- 
street, for Messrs. G. and W. Davidson, per Mr 
Alex. Thomson, builder; alterations and additions 
in connexion with the Koyal Aberdeen Hospital for 
Sick Children—for the directors, per Mr. A. Marshall 
Mackenzie, architect; seven dwelling-houses on the 
south side of Waliteld-place, for Messrs, Pringle & 
Slessor, builders, per Mr. Peter Slessor, architect ; 
alterations in connexion with Drill-hall, Woolman- 
hill, fos the 1st Volunteer Battalion Gordon High- 
landers, per Mr. A. H. L. Mackinnon, architect ; 
alterations and additions in connexion with the 
property, No. 96 Holburn-street, for Mr. James 
Munro, plumber. The Finance Committee have 
sanctioned the elevations of the following buildings 
on ground belonging to the Town Council—two 
dwelling-houses on the north side of Belgrave- 
terrace for Mr. William Garvie, builder, per Mr. 
William E. Gauld, architect ; dwelling-house on the 
south side of Rosebank-terrace, for Mr. John Suther- 
land, carpenter ; alterations on dwelling-house, No. 
374, Union-street, for Dr. J. C. Ogilvie Will, per Mr 
John Cameron, architect ; alterations and additions 
on No. 115, Union-street, for Mr. R. K. Smith, 
hatter, per Mr. Robert G. Wilson, architect. 
MARKET, LEICESTER. —The foundation-stone was 
laid on the 6th inst. of the new wholesale market in 
Haliord-street, Leicester. The new market, when 
completed, will stand on an area of about 3,850 
square yards, and will contain, at the Halford-street 
end, a building having offices set apart for the 
othcials of the market. The building is divided on 
the front below the first floor by a large central 
archway and road for the use of vegetable carts 
and waggons. On either side of this archway 
entrance the offices have their entrances, direct 
from the street, while access is also obtained through 
doorways leading direct from the market. At 
each end of this building a lock-up shop is placed. 
and over the same, ona mezzanine floor, storerooms 
are provided. All the offices which will be used by 
the officials are situated on one side of the building, 
viz, on the western side of the entrance gateway. 
ina basement there are offices for the inspector of 
weights and measures and the meat inspector. On 
the mezzanine floor are lavatories and conveniences 
The superintendent's office has a central position on 
the first floor at the back of the front building. 
There is a separate office also for clerks and collec- 
tors, while other ofhces are placed on this floor on 
both sides of the building for letting purposes. The 
floors are constructed of concrete supported by 
rolled steel joists. The whole of the other portion of 
the site is to be used by the wholesale vegetable and 
fish merchants. A roadway of 23 ft. wide will run 
through the market, and at the sides of this twenty- 
three vegetable stalls are placed with offices over, 
each pair being approached by one staircase. Into 
Yeoman-street double doors are provided, which will 
enable the stallholders to have goods delivered by 
these entrances. These stalls will be fitted with 
B. and S, folding collapsible gates, and are so 
arranged that two can be made into one large one 
if desired. The main walls of this market are 
carried on steel girders, the width between the walls 
inside being 50 ft. Steel lattice girders 5 ft. deep, 
with arched soffit, run the full distance across, and 
support the different spanned roofs, having steel 
principals varying from 32 ft. 4 in. to 57 ft 6 in. 
The portions of the roof not glazed will be covered 
with boarding and pan tiles. Two archways are 
placed in Yeoman-strect to be used as exits only for 
both markets, and opposite the one at the lower end 
of the street a space is left for the unloading and 
loading of carts and waggons using the cold storage, 
and these conveyances can either pass out of the 
exits before mentioned or use an exit provided for 
them in particular opening into Wigston-street. 
Around this portion there is a “ trolley” way which 
gives access to the basement under the fish 
market. A direct-acting low-pressure hydraulic 
goods lift to carry 20 cwts, is so arranged 
that it can be used either direct from the tish 
market or off a lower level from the “ trolley " way 
The fish market entrance is from Vestry-street. It 
is divided into twenty-one stands, the division lines 
being marked by the columns supporting the 
girders carrying the offices over. The offices over 
are approached by circular iron staircases, one tor 
each pier. The hawkers will have a fish washing- 
room approached from Yeoman-street near to the 
large exit. Between the main walls of this portion 
of the building, which is carried on an arcade of 
elliptical arches and piers, is a 51-ft. steel span roof, 
covered with pan tiles, and having light introduced 
on the north side by patent glazing. The floor of 
this market, which is over the basement, is con- 
structed of concrete, with rolled steel joists and 
girders, supported by steel stanchions. A refresh- 
ment-room for the stallholders’ use is placed on the 
first floor over the trolley-way, and is a 
by a stone staircase. Adjoining this is a kitchen. 
On either side of the large exit in Yeoman-street, 
situated in a basement, are conveniences for 
buyers and stallholders. The total cubic capa- 


city of the cold stores will be about 32,500 ft. 
and it will be maintained at a temperature 
of about 25 deg Fahr. The engine-room is 
situated in the basement at the Vestry-street end 
The remaining portion of the basement is given uf 
to the cold storerooms, a trolley-way, engineer 4 
store, &c. The market will be lighted by electricit 
The whole of the front building is faced with terra 
cotta, having a pliath of semi-glaze ; the dressings 
of the other external portions of the buildings and 
portion of the interior are of the same material, the 
facings to the markets proper being Woodville sand 
faced bricks. The roof to the front building is to 
be laid with Broseley tiles. The large archways 
will be fitted with EB and S folding and collapsible 
gates. The interior facings of the markets are 
Whitwick white bricks with red bands, a dado 
being formed all along the vegetable market and 
around the whole of the fish market of cream- 
glazed bricks with coloured bands. The roadway 
will be formed of Val de Travers asphalt, with a 
Mountsorrel granite curb, and the stalls and stand 
ings will be laid with granolithic concrete. The 
drains are to be constructed with Syke's patent 
socket-jointed stoneware pipes. Mr. Walter Brand, 
of Leicester, is the architect, the competitive designs 
originally sent in by him having gained the frst 
premium. Mr. Thomas Herbert is the contractor 
for the building, with Mr. William Charles Lee as 
clerk of the works 

THEATRE, PeRTH.—The new theatre for Perth 
which has been in course of erection for the past 
fifteen months, is now almost completed. Mr 
William Alexander, City Architect, Dundee, is the 
architect of the building The theatre measures 
120 ft in length from north to south and 60 it 
from east to west. The principal entrance is 
from High-street, leading into a corridor covered 
in with an ornamental iron and glass roof, and 
by two short flights of steps terminates in a 
vestibule on the box fisor. From this there are 
entrances into the private boxes, dress circle, 
upper circle, orchestral pit, and stalls The 
latter have an extra exit in the Cutlog Vennel 
The pit is entered from the same piace, and 
ison the same level, while the gallery is entered 
trom off Mill-street or by the passage off Cutlog 
Vennel, round the front of the building and under- 
neath the vestibule. The sitting accommodation 
npon the floor includes two private boxes, which 
are capable of holding four persons, sixty-nine 
orchestral stalls in four rows, and about forty-two 
pit stalls in two rows immediately behind the 
orchestral stalls, while the pit itself is seated for 
338 in thirteen rows. On the dress circle level 
there are two other boxes, the dress circle itself 
being seated for seventy-eight persons. Immediately 
behind this is situated the upper circle, but having 
a separate entrance from the lobby above that ot 
the dress circle, which has five rows of seats, accom 
modating 105 persons, The gallery will seat 300 
people. The theatre is seated altogether for about 
950. The proscenium is 26 ft. wide. The stage 
from the tootlights to the back wall measures 
34 ft, and has a width of 56 ft. In the mean- 
time the building will be lit with gas, but 
provision has been made whereby the electric light 
may be introduced as soon as a supply of the 
current can be got. There will be a refresb- 
ment-room on each of the floors. The following 
were the contractors :—Mason and brickwork, Mr 
John Carnegie, Dundee ; joiner work, Mr. William 
M‘Quibban, Perth ; slater work, Mr. James Buchan, 
Perth ; plumber work and gasfittings, Messrs. Frew, 
Watson, & Co., Perth ; steel work, Messrs. Thomas 
Gibson & Son, Edinburgh; glazier work, Mr 
Charles Alexander, Perth ; electric light apparatus, 
bell-hangings, &c., Messrs. A. Westwood & Son, 
Dundee and Perth ; ornamental plaster work, deco- 
rations, and seatings, Messrs A. & R. Dean, 
Limited, Birmingham; painting work, Messrs. 
George Muirhead & Son, Perth; clerk of works, 
Mr. Thomas L, Kay. 

~HOTEL, BLOOMSBURY.—A new temperance hotel 
has been erected in Hart-street. Bloomsbury, on 
land to the east of and adjoining St. George's 
Church. The Kingsley Hotel, as the new hosteiry 
is called, has all the necessary general accommoda- 
tion for a first-class hotel on the ground and 
basement floors, with 100 bedrooms and private 
sitting-rooms on the floors above. The front and 
part of the west elevations are in Ancaster stone 
from the Lindley quarries, and Ibstock red bricks, 
the main entrance having Swedish dark green 
polished granite dressings. The part of the eleva- 
tions nearest the church are faced with ivory white 
glazed bricks from the Farnley Company. The 
building throughout is of fire-resisting material 
The general contractors were Messrs. Holland 
& Hannen, the sub-contractors being as fol- 
lows, viz. :-—Granite, Messrs. Whitehead & Sons 
Constructional Steelwork, Messrs. Wedekind & Son ; 
Marble, Messrs. Fenning & Co. ; Heating and Hot 
Water, Messrs. Clement, Jeakes, & Co. ; Fireproot 
Flooring, Messrs. James & Co. ; Plumbing and Sani- 
tary Fittings, Messrs. Doulton & Co. ; Lifts, Messrs. 
Smith & Stevens ; Stone Carving, Messrs. Butcher 
& Axtell, the medallion of Charlies Kingsley being 
from a model by Mr. Henry ©. Fehr; Mosaic, 
Rust’s Vitreous Mosaic Co.; Wrought Ironwork, 
Mr. R. Kirsch and Messrs. Hill & Smith ; Bronze 
Shields and Band and external Iron Lamps, Messrs. 
Singer & Sons ; Electric Wiring, Fittings, Telephones, 
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and Bells, Messrs. Sotheby & Co.; Locks, Door 
Furniture, &c., Messrs. C. Smith, Sons, & Co. ; 
Parquetry Flooring, Messrs. Howard & Sons ; 
Stoves, The C kdale Co.; Gas Cooking 
Apparatus, Messrs. Fletcher. Russell, & Oo. ; 
Chimney-pieces and Overdoors, Mr. W. G. Groves ; 
Copper Rooting and Lightning Conductor, Messrs. 
Ewart & Son ; Stained Glass, Messrs. A. L. Moore 
& Co; Iron Casements, Messrs. Burt & Potts. Mr. 
Richard Owen was clerk of the works, and 
Mr, Wickeson general foreman. The designs 
were prepared by Mr. C. Fitzroy Doll, architect, of 
Bloomsbury. 
eh 


SANITARY AND ENGINEERING NEWS. 


WATER Suppty, TORPOINT, CORNWALL.—The 
water supply of Torpoint has been augmented by 
pumping into the reservoir water coming from 
springs at a lower level. A new engine, an oil 
engine by Crossley Brothers, of 6} h.-p., has been 
installed, and a collecting tank of 350,000 gallons 
capacity has been constructed. The work was 
carried out under the supervision of Mr. W. C. 
Harris, Water Engineer. 


——4 


STAINED GLASS AND DECORATION, 


WInpow, GIGGLESWICK, YORKS.—A stained-glass 
window of three lights to the memory of Annie 
Batten, of Stainforth, Settle, the subject being “ The 
Good Shepherd,” has just been erected in the north 
aisle of Giggleswick Church. The window is from 
the studio of Mr. T, W. Camm, of Smethwick, who 
has also executed the chancel and other windows’ in 
the same church, 

MEMORIAL WINDOW, FREE SouTH CHURCH, 
ABERDEEN.—There has just been placed in this 
church a stained-glass window to the memory of the 
late Mr. John Cook, of Ashley. The subject of the 
main panel is found in the words, “ Suffer little 
children to come unto Me, and forbid them not.” 
The artist is Mr. R. Douglas Strachan, Aberdeen. 

Wrxpow, Ropinctox Cuturcu.—The Rector of 
Rodington Church, near Shrewsbury, has recently 
erected a window and brass to the memory of his 
parents, Christopher and Anne Smith, in the south 
aisle. The window consists of two lights and 
tracery, and the subject is “Christ and Peter and 
Anna at the Presentation in the Temple,” while in 
the tracery is a figure of the patron saint, George. 
Below the window the brass bears the inscription 
anddate. The work is from the studid of Mr. 
T. W. Camm, Smethwick, near Birmingham. 


++ 
MISCELLANEOUS. 


HOUSING OF THE WORKING CLASSES, PeERTH.— 
The question of the housing of the working class 
has, says the Dundee Advertiser, been a burning one in 
Perth for a long time, many of the dwellings erected in 
different parts of the city being unsuitable for the 
wants of the class in question. Some time ago a 
scheme was started by the Police Commission for 
the erection of a number of blocks, and a piece of 
ground at the corner of the Old High-street and 
Milne-street was secured for the erection of houses 
for the working men. Plans were prepared by the 
Burgh Surveyor, and two blocks were proceeded 
with. The building, which is now nearing comple- 
tion, comprises twenty houses in each the two 
blocks. structure is plain but substantial, the 
front elevation being built of red sandstone from 
Corncaple Quarry, e. Each block is 
three stories high. There are three classes of houses, 
ranging in rental from 8/. tos. to5/. The houses have 
all two apartments—a kitchen and a parlour. In 
the higher-rented class the kitchen is 14 ft. in length, 
exclusive of a bed recess oft. square. The height of 
the room is 9 ft. 10in., and the length about 1; ft. 
There is a tiled in the rooms, while the 
kitchens are fitted with ranges with self-heatin 





plasterer work, Messrs. John Peebles & Sons 
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Myton, 64.9; West Sculcoates, 93°34 ; Humber, 95°5. 
Further, in the old city alone, that is, in the area 
between the old docks, there are 449 rooms let off 
to separate families. This is not, of course, reckon- 
ing the almshouses or caretakers of offices. In 
Newington, Drypool, and Sutton districts there are 
dozens of acres not built upon, and in the Humber 
district there are scores of acres of water space, and 
the Committee thinks the over crowding is very evi- 
dent, for the number per acre rises to the fearful 
rate of at least 200 per acre in several areas, while in 
exceptional areas even up to 400 persons per acre, 
The average number per acre in overcrowded 
London is po 56. As to whether there is a dearth 
of suitable healthy dwellings, the Committee say 
the official returns of ulation of Hull and num- 
ber of houses are as follow :—1897, population 
225.715, houses §5,667 ; 1898, population 229,887, 
houses 56,261 ; 1899, population 234,270, houses 56,861. 
This shows that, al h in two years the popula- 
tion had increased in round numbers 9,000, the 
new houses in the same period were only 1,200 ; 
whereas by the increase of population, and calcu- 
lating 4) persons to a house, which is about the 
usual average, there should have been 2,200. As 
1,200 houses, at 4) persons per house, would accom- 
modate about 5,000, it shows that 4,000 persons 
were added by this means alone in the last twelve 
months to the already overcrowded areas in the 
city. The Committee holds that certain alterations 
in the present law of the land are necessary to meet 
the requirements for housing the people, and is of 
opinion that the following recommendations should 
be brought prominently before the electors at the 
forthcoming municipal elections :—That the City 
Council avail itself of the Cheap Trains Act; that 
workmen's cars be run at f-fares at suitable 
times, and that as soon as possible all tram fares in 
the city be reduced to '4d.; that the City Council 
Part 3 of the Housing of the Working Classes 
Act, 1890, and then appoint a committee to 
land and bvild houses as soon as can be done ; that 
the Sanitary Committee's recommendations with 
regard to the substitution of water-closets for 
privies in the 36,000 houses in Hull that either have 
no back way, or in which the privies are within 6 ft. 
of the dwelling-house be carried out as soon as 
possible. The Committee calculates that there is a 
total of over 6,000 people who have to live some- 
where, for whom no extra accommodation has been 
supplied, and conclude that there is a dearth of 
suitable and healthy dwellings The Committee 
thinks that the municipality should be called upon 
to provide houses for the working classes—firstly, 
because the large majority of workmen's houses are 
— insanitary. There are in Hull 56,871 houses, 
and of these, as near as can be ascertained, 46,000 
are workmen's dwellings. Of this number no less 
than 36,000 either have privies within 6 ft. of the 
doors or windows of the dwellings, or have no back 
ways. Secondly, private enterprise does not pro- 
vide nearly enough ; and thirdly, because the muni- 
cipality have dishoused so many people, having 
taken houses away for various reasons, should 
provide other houses. Other reasons are to check 
the growing rents, and because overcrowding causes 
a high sick and death rate. One child out of every 
five in Hull dies before it reaches the age of one 
year.—Easiern Morning News. 

THE HOUSING PROBLEM.—At the meeting on 
the 7th inst. of the Trades Union Congress at 
Huddersfield Mr. Bowerman moved a long resolu- 
tion urging the im of trades unions securing 
the adoption of Clause 3 of the Housing of the 
Working Classes Act by municipalities, asking 
for the amendment of Act by provisions dealin 
with the owners of unhealthy houses, the extension 
period for repayment of loans to 100 years, and the 
creation of fair rent courts. He said it was 
impossible posh ae chy —_ and stalwart race to 
grow up u ng conditions which 
existed in the slums of , o 
Walsh seconded the gsm Mr. 
M.P., said the result of cheap train fares in London 
had been to raise rents in the suburbs, and two or 
three shillings a week saved in transit had gone 
into the pockets of the landlords. No Government 
would solve the housing until it had the 
courage to tackle the question. Mr. A. 
boned supported the proposition, which was 


THE WORKMEN'’s COMPENSATION ACT.—At the 
meeting on Thursday, last week, of the Trades 
Union Congress in Huddersfield the followin 
combined resolution was submitted by a number 


it is desirable that many amendments to the 

of the Workmen's Compensation Act, 1897, should 
be made, and that the principles of the Act 

be extended to all trades occupations both 





imprisonment of ns refusing to accent 
the award of such Court ; sad that fades 
have full wer, as under the (¢ ympany 
Laws, to for the production of all records 
dealing with en pe and working expenses of an, 
firm or bodies of men or employers interested i» 4 
dispute.” Mr. H. Orbell (London) seconded th. 
resolution, which was opposed by Mr. J. Ward 
(Navvies), who contended that each dispute should 
be taken meaty on its merits, and that the 
workmen ould have a voice in the choosing 
of the arbitrator or conciliator. On a show 
of hands the resolution was declared to be lost, and 
on Mr. Tillett demanding a vote by card the result 
was :—For the resolution, 246,000 ; against, 35,009 
The President therefore declared the resolution to 
be lost. As a result of the second Conference 
was agreed to submit the following resolution on 
the subject of the Workmen's Compensation Act — 
“That, in the opinion of this Congress, it is desi; 
able that many amendments to the clauses of the 
Workmen's Compensation Act, 187, should be 
made, and that the principle of the Act should be 
extended so as to include all accidents in all trades 
and occupations both on land and sea, and that the 
Parliamentary Committee are hereby instructed | 
prepare legislation in order to give effect to the 
above resolution.” Mr. Edmund Browne (Standiny 
Counsel to the Parliamentary Committee) explained 
how in the Bill which he had drawn up amending 
the Workmen's Compensation Act the various 
objections were met. he resolution was carried 
RADE NOTES.—A gold medal has been awarded 
to the Campbell Gas Engine Company, Limited, for 
their exhibit of gas and oil engines at the Paris 
Exhibition, and seven members of their staff, fore 
men, and workmen have been awarded silver and 
bronze medals for the work which they have done 
in connexion with the exhibit.——The plastering in 
the sanitorium now being erected in “ Pinewood 
near Wokingham, is being done with Bassett s 
Patent Piaster ——Tondu Board Schools are being 
fitted with the “Smali Tube * Hot-water Heating 
Apparatus by John King, Limited, engineers, Liver 
L———Messrs. E. H. Shorland & Brother, of 

, have just supplied some of their patent 
Manchester grates to the Dalry Episcopal Training 
College, Edinburgh. 
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CAPITAL AND LABOUR. 


DUNDEE JOINERS’ STRIKE.—A settlement has 
been arrived at in the dispute in the Dundee 
joiner trade. A meeting of the Dundee Master 
Joiners’ Association was held on the 4th inst. t 

consider the position, which, from the employers 
point of view, had been greatly weakened by the 
secession of one of the Associated firms who had 
agreed to pay the rate of wages determined on by 
the Operative Society—ad. per hour. The action 
of this firm was criticised by several of those pr: 

sent, but it was pointed out that their position and 
the matter of exacting a money penalty would be 
considered at a future meeting. In view of ail the 
circumstances, the Association, after a sederunt last 
ing thirty-five minutes, agreed to accede to the 
men’s demands—namely, to withdraw the notice oi! 
areduction, and pay the wages at the former rate 
The joiners will consequently resume work on an 
early date. The strike has lasted fully three weeks 
The master joiners intimated a reduction of 4d. pet 
hour on the operatives’ wages, which the workmen 
resented. The employers otfered a compromise to 
the men of }d. hour, with a further reduction of 


& | jd. three months afterwards. This was also refuse’ 


and on August § the employes decided to leave their 
work. Theoperatives employed by the Associated 
firms—numbering twenty-five — withdrew their 
, and over 200 men were thrown idle — 
Dundee Advertiser. 

SrRike OF STOCKTON PLUMBERS.—The opera 


-| tive plumbers in Stockton have come out on strike 


for an advance of one penny per hour in their 
At the present time the men are receiving 

. per hour, and they now demand g}d, which 

means an advance of 4s. sd. per week. 
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RECENT PATENTS: 
ABSTRACTS OF PATENTED INVENTIONS. 
9,880.—A DREDGING APPLIANCE ; T. 0. Newmar". 
—On to a common shaft are pivotted two jaws, 
each of which consists of two parts, whereot one 
is fixed to es that are pivotted on to the 
to allow for small mutive el 
placements vertically. Through slots in the jaws 
passes a stop-bar which is joined with pivotted 
rods to lugs upon the above-mentioned latter parts 


| of the jaws, and is connected with ropes to a pull- 


rope, and with a shackle to a second pull-rope that 
is joined with other ropes to the jaws, there is als 
a steering machanism for the rudder ; the jaws are 
held in a closed position as the dredge is pulied lato 
its place, the dredge is then opened and worked with 
-rope. ee 

rr J EXCAVATING , 
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perations is devised tice-work jib affixed to 4 
vertical pivot The ie te bucket is moved 
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drum, and having its free ends joined adjustably to 
the arm. When the bucket's position has been ad- 
justed by the revolution of the drum, excavation is 
carried out by means of the crane-rope fastened to 
the bucket and of the working of the winch. 

9,910.—WASH-OUT CLOSETS: RK. G. Howson,— 
A small chamber is provided at the back of the 
basin, out of which the tiush flows at one and the 
same time into the Hushing-rim, and through a 
passage formed in one piece with the basin, into a 
jet turned upwards in the siphon’s inlet. The 
passage has an air-pipe, and the starting of the 
flush is accelerated by forming the outlet with an 
oval section in two places just above its lower 
outlet. 

9,925.--WOODEN Prt-Prors: W. H. Hepplewhite 
In order to prevent the props from becoming 
broken the inventor fashions them with their ends 
tapered, so that they shall give way and spread 
when subjected to an excessive load or pressure 

9,.963-—DRAIN-TRAPS : ¥. Flder.—It is arranged 
that the flow and backtlow of the sewage shall 
automatically open and close respectively the trap’s 
valve, which is carried by a hollow sem in whose 
upper end isa piston that moves within a cylinder 
which is closed with a cap ; the cylinder's lower end 
has a pierced diaphragm, the apertures being closed 
with flap-valves. Under normal conditions the 
valve remains shut, but as soon as waste water 
has entered the water flows through an opening 
into a tank, and the ascent of a pivotted fioat inside 
the tank opens a valve in the service pipe, where- 
upon water passes through a side pipe into the 
cylinder and lifts and opens the valve. In another 
form of the contrivance the backtiow is similarly 
utilised to force water under pressure into the 
cylinder’s upper end, and thereby to close the 
valve. 

9,.966.—-CONDUITS FOR ELECTRICAL ConpbUc- 
roRS: $. Fungbluth,.—The tubes are fashioned, by 
means of a roller-presa, of an admixture of powdered 
unslaked clay lime, Val ide Travers asphalt, Trini- 
dad asphalt, coal-tar, and cement. The several 
ingredients are pounded together when in a heated 
state. 

9,.99L—WASH-OUT CLOSETS, FLUSHING, &c, 
G. B. Howell. —A valve admits the flushing water 
into a cylinder which is held cross-wise in a web 
that is put between the rising and falling legs of the 
basin’s outlet siphon; a channel turns the flush 
from the cylinder to the crown of the siphon, and 
another channel turns it to the flushing-rim, whilst 
at the same time a part of the flush flows directly 
through a to the outlet. In another shape 
the outlet’s end is made vertical-wise, being joined 
by means of a flanged joint to a horizontal soil-pipe 
that may therefore be set in any desired direction, 
or the pipe may also be first caused to enter a small 
chamber Whose contents will then seal the outlet as 
they leak into the basin. 

9,.993.~-A LEVELLING INSTRUMENT: G. Langer. — 
A central web having around it a broad fiange, 
which together with plates serves to carry the 
instrument's working parts, constitutes the casing, 
on to which a telescope, if needed, is secured with 
standards. A spindle carries a pointer that turns 
over a fixed scale, a spirit level, and a large wheel 
which gears with a pinion upon whose spindle is 
mounted a vernier arm for the taking of fine 
readings upon a scale, If the instrument is laid 
upon an incline the spirit-level is set horizontally by 
the turning of a milled button, when the gradient 
rate may be read off with exactness from the two 
scales. A pinion also is placed in gear with the 
large gearing-wheel, and on its spindle are four 
points turning over as many concentrical scales, 
each of which is marked with twice as many 
divisions as are marked upon the next scale which 
is nearer to the centre, the innermost scale being 
graduated for the angles of displacement which 
are needed for sighting the consecutive divisions 
upon a standard too ft. distant; from the three 
other scales the smaller readings for remoter points 
can be obtained. 

10,019, —~ LifT AND BALL-AND-FLOAT VALVES: 
W. Bradicy.—For use with water supplied under 
high pressure is contrived a tubular float valve 
whose edge will engage with a seating which is 
retained in its position by means of a screw cap, and 
the valve is caused to le through a cup-leather ; 
the iavention comprises a tHoat-mechanism wherein 
a4 weighted lever is sustained with a spring catch 
which is moved by the fioat-lever’s action upon a 
cam-shaped projection ; or there may be employed 
4 solid valve, so recessed as to fit tightly over the 
cad, projecting upwards, of the outlet nozzle which 
keeps the seating me He place 5 the valve is adapted 
for use with a bib-c or with a screw-down 
spring-pressed stop valve. 

10,045.—-ROOF GLAZING: C. Condon,.—Side ribs 
are shaped upon the glass sheets so that water shall 
not pass by the joints, and in order that the sheets 
raid be fitted closely their lower over- 
eee wanes are be ; for fastening the 

on to wooden or metallic lins or astragals 
ate used flanged strips or aban onde of sheet- 


metal, to be secured with screws that have recessed 
pienen en P (bag ars which will fit over the 
; ges holes in the caps ; short per- 








to the caps between the purlins with intermediate 
T-shaped clamping screws and mushroom-headed 
nuts. 

10,047 —TiLes FoR Roorixc Purposes: A 
Ludeling —The interlocking tiles have passages 
through which the air may circulate so as to keep 
the building cool in warm weather ; they have 
hanging nibs wherewith they are to be fastened on 
tothe laths or battens of the roof, and are composed 
of Portland cement mixed with sand. At the base 
of one tile is a half-rounded groove which will fit 
over a corresponding rib upon the upper edge of 
the tile next below it, whilst a rounded rib beneath 
the tile’s side will fit into a groove formed in the 
edge of the tile next adjacent. A narrow slit for 
the escape of air is supplied between the overlap- 
ping tiles by sinking or depressing each tile’s upper 
surtace, and bevelling or cutting-off the under side 
at its lower end ; a space for the escape of water 
through leakage is made between the ribs and 
grooves, and communicates by means of siots wiih 
the drainage channel. 

10,106.—DiGGiInGc HOLEes FoR Posts: W. Francis 
—A scoop for digging holes for posts, &c., is made of 
sheet-steel or other suitable material and has a space 
formed between its edges, the lower edge being 
sharpened, and the handle being weighted at either 
its end or a short distance lower down 

10,145.—A METHOD OF RETAINING Lock AND 
LatcH Bouts: G. W. Aen and F. Green.—For 
preserving bolts when shot or drawn back from 
being operated from without by the use of any 
other than the master-key the inventors fit upon 
the sliding handle of the latch a lever arm, upon 
which is a stud that passes through a slot cut in the 
case and through a slot cut in the lever beneath : 
the lever is pivotted in such a manner that parts of 
it rest near a ward-seating for the key, and in the 
travel of the key's bit. By moving the stud into two 
notches the latch becomes retained ia the shot and 
withdrawn positions respectively, a spring retaining 
the lever in either position ; the bolt, when it has 
been shot, may be liberated by turning the key into 
engagement with one of the parts of the lever, so 
that the stud is raised from: the notch and into the 
straight portion of the notched slot in the case. The 
movements described are quite distinct from the 
ordinary mechanism of the lock. 

10,150.—VALVES AND Cocks: A. E. Markwic k.— 
A ball-tloat or other lever, which engages with 
spiral slots in and with projections upon the casing, 
operates a valve made of leather, indiarubber, or 
other material ; the valve and lever are joined to a 

iston. The contrivance assumes various forms 

he valve may be worked with a spring-pressed 
button which, under normal conditions, keeps the 
valve shut, and has a slot which engages with a pin 
that projects eccentrically from the piston, or it 
may be operated by a lever whose two hooks 
engage with the pin, or it may be moved with a 
lever pivotted in the casing and slotted so as to 
engage with the valve-lever's end 

10,196.—A LAMP FOR BURNING OFF PAINT, &C 
F. Hussey. —The lamp has a band tightened with a 
screw, and is made in one piece with a blade whose 
upper edge is sharpened that it may scrape the 
painter's knife ; to the band is attached an adjust- 
able heat-shield or wind-guard. In other forms the 
guard is fixed upon the lamp with clips formed 
upon the lamp’s extended shank, or a socket upon 
the shield fits over a pin upon the lamp, or the 
band may be dispensed with, the knife being 
secured to the lamp without one. 

10,206—AN ODOMETER FOR USE KY LAND 
SURVEYORS: $. Stidei and E. Torkos. — The 
odometer records the distance along which the 
hand-barrow or other vehicle is wheeled. The 
barrow wheel's periphery is sub-divided by pro- 
jections or ridges, which are placed, in preference, 
at the ends of the spokes. A recording disc, havinga 
movably fixed pointer, is driven by the axle ; at each 
completed revolution of the recording disc a three- 
sided projection thereon raises a hammer that 
strikes a bell. If the wheel's circumference is, 
say, two yards, fractions of a yard are to be 
measured by the indents which the ridges upon the 
wheel make in the travelled path. 

10,264.—A MACHINE FOR TRIMMING THE SIDES 
OF ROADS, &c.: A. and ¥. Macdonaild,— By this 
machine, adapted for horse-draught, turf is cleared 
away from the sides of footpaths and roads. Of 
the three wheels that carry the machine, the two 
front wheels are independently mounted upon levers 
that are adjusted upon and swivel with a common 
axis, by which means one can control the height of 
the machine's front, the two wheels being then fixed 
in place with a link and hand lever. The hand lever 
has a catch which engages with a toothed quadrant. 
The guiding wheel's adjustment is regulated with a 
lever that engages with a rack between the two 
handles, A tusk upon the shovel-blade serves for a 
vertical cutting knife, and a plough-board turns the 
cut turf over to one side. 

10,278.—CALLIPER GAUGES: H. H. P. Powles— 
In order to facilitate with one measurement calcu- 
lations as to theareas of circles and squares, a wire's 
electrical resistance, and so forth, the callipers are 
set so that they will give readings of the square, or 
of a ratio to the square, of the linear distance be- 
tween the points. To the frame that carries one 
jaw is pivoted a piece upon which a slide can 
move, which is rigidly fastened to the vernier arm 
that slides upon the other leg which carries the other 


jaw. The vernier’s displacement from zero point 
upon the scale is in ratio to the square of the 
distance between the two jaws, which may be 
shaped as half-round pieces that turn in the ends of 
the callipers’ legs 
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MEETINGS. 


Monpay, Seeremexe 17 





Sanitary Institute (Lectures for Sanitary hcers). ~ 
an TS astell-Evans, F.1.C., on “‘ Mechanical Physics 
Laws of Motion, Hydraulics, &«." 8 p-™. 


Weonespay, Serremerx 


> 
Sanitary Institute (Lectures for Sanitary Officers). — 
Mr. J. Castell-Evans, F.1.C., on “ Natural Force 
Light, Heat, Electricity, Chemistry.” % p.m 


Fapay, Serremeer 2. 


Sanitary Institute (Lectures for Sanitary Officers). — 
Mr. J. Castell-Evans, F.1.C., on * The Atmosphere : Pres 
sure and Composition; Air, Combustion, and Kespira 
tion.” 8 p.m. 

‘mstitute ef Sanitary Engineers (Incorporate).- 
Examuinatica in Practical Sanitary Science. 


Satuspay, Serremeer 22. 


Institute of Samitary 
Practical Sanitary Science 


Angineers. — E 
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SOME RECENT SALES OF PROPERTY 
ESTATE EXCHANGE REPORT. 


August 31.—By Fewn & Co. (at Clacton-on-Sea) 

Great Clacton, Essex.—Brooker's Farm, 1; a. 
BF. 89 Poy Crsccccccescesve e¢sdseeceecs 
September 4.—By Brower tr & Tavios. 

Beckenham, Kent, 2g, Kingshall-rd., ut. 74 yrs, 


r. 74., t. gad cement oa ss ‘ ‘ 

By Wrernexcy & Hastetr (at Masons’ Hall! 

Tavern) 

Kersington.—Earis Court-rd.. the Prince of 
Teck, p.-b., £, with goodwill... cece 28, 7x 
September 5.—By Swax Wooscocx (at 

Stratford). 
Stratford.— 32 to 38 (even), Bienheim-rd., f..... .. 4 


September 6.—By F. J. Bistevy & Sows. 
Bermondsey.—42, Southwark Park-rd.. ut. 224 
Cie MGs Ole Bic crane ened cbiedee sos deweee be 2a 
Old Kent-rd.—66 and 68, Colegrowe-rd., f.... .... ¢ 
By Buckitanp & Sons. 
Maida Vale.—s<, Lanark-villas, u.t 
to/., r. $2 gnerenenas 
By Deveresit & Hit. 
Crickiewood.— 30 to 36 (even), Oak-grove, u.t. 95 
yes., g-v. o82 .... wa ees 
Hampstead.—s, Holmdale-rd., u.t. 81 yrs., gr. 8/., 
Be Ql ak ve suet ce cccusees sbitesgan sue x 
Contractions used im these lists. —F.g.t. for freehold 
ground-rent; Lg.r. for leasehold Tent; i.g.r. for 
improved ground-rent ; g.r. for grpetomss r. for rent ; 
© se Sune; ¢. te exmenies 5 Se ; er. for 
estimated rental; u.t. unexpired term ; 
annum ; yrs. for years ; st. for street ; rd. for road ; sq. for 
mare; pl. for place; ter. for terrace; cres. for crescent ; 
meg ow 


SO yrs, g-r. 





PRICES CURRENT OF MATERIALS. 


*," Our aim in this list is to give, as far as possible, the 
average prices of materials, not necessarily the lowest. 
bine and quantity obviously affect prices—a fact which 

id be remembered those who make use of this 
information. 
BRICKS, &c. 


s. d. 
Hard Stocks .... 35 © per thousand alongside, in river. 


66 secees t © ws " " ” 
Smooth Bright 
PR a Stocks .. s8 o ,, ” " 

Ippers ........ 48 @ oo ” ® 
Plettons.......... ao 6, . at railway depict. 
Red Wire Cuts 33 7 x ; o ee 
Best Fareham Red 7: 6 ,, , es , 
Best Blue Pressed . 

oe 7 So ws oy 
Do., Seow 2 0 
Best Stourbridge 

Fire Bricks .... 6 w ’ . . 
Best White and 

Ivory Glazed 

seeese 250 0 ” ” ” 
Headers ene S « e ~ es 

and Fiess ...... 30 © « ” . 

Double Stretchers 380 © ,, 


Outsxie and two 
Two Sides aad one 
End ae 
Splays, Chamfered, 
Squints .... -» OD © yg; - = * 
Best 


Quoins, Bullnose, 
and Flats ...... 88 © » ” " ’ 
Double Stretchers 900 © ,, ” , , 
Double Headers... 280 © ,, ° : , 
One Side and two 


BED ks cnsuces. Ge @ , , 
Two Sides and one 
End kee poo O° 


Splays,Chamfered, 
ae a 


“Waite and Prpped 





per thousand less than best. 
| See also page 243. 


«. Se 
White and Di 
Sale Glazed .... qo © 
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COMPETITIONS, CONTRACTS, AND PUBLIC APPOINTMENTS. 


ee eet A: ALE 





(For some Contracts, £c., still open, but not included in this List, see previous isrues.) 
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ee eee 


' Tenders to 
Nature of Work or Materials. By whom Required. Forms of Tender, &c., Supplied by aedeelieune’ 








| several Coalburns, &c. sevens) COMBAE TQM C0. Lk. noennnenn| CB. Ollver, Architect, Consett, Durham. Sept. 17 
| additions to Chapel, Mountain “Aah... i & Elfard, Architects, 1, Jeffrey-street, “Mountain Ash sept. 18 
School, Bordesley-green- — piiamainaoeunoosant Birmi n& Martia, A Architects, 106, Colmore-row, Birmingham do 

| a 
i 
i 





ngham ‘Schoo! Board 
snvatione | Darsley (Glos.) R.D.C.......... : Pe uns Engineers. ia eh George stress. Westminster ~ 
l*Kerbing, Channelling, 0. ........-...-.0+« «| Tottenham UDC. ...ccccccceeecceee! urphy, Engineer, 7 road, Tottesham Ma 
; . ling, ON ciaa eames o onsine ad Murphy, Bagtoos, 7 A ~~ » Newgate-strect, Chester .. = ty 
| Alterations Three Shops, Blackfriars-road ... Salford C I ea iciicait Engineer, Town Hal ONS ; do. 
- ‘ . sectseveeeee, Leeds G s Conpenn scinacneeuneied P Robie nee 7 on, Architect, 7 Albion-shreet, Leeds ..... ... do 
| Sewerage Works, Besex-road .......0.0. ce. oe cs oeevenee Hoddesdon Herts.) U. AE ccammal Se iield, Barveyor, street, Hoddesdon ............... do, 
7 2 . | C.F. L. Borstal 18 Gr 
*Additions to Nurses’ Home, &c., Tooting .................. Wandeworth and Clapham Valen; oom 
ing Shops, &c., - (acer eebeeeemnnneeeaaae bite a a4 z sre an - 


1, Nottingham ............. Sept. 
oreham 








*Police oa at Thakeham os saciainhnenatnbanienseneieint rn) West Sussex Gonnty Ons Council of 
9 heeagnat sikew seein -eossencorenneccestar| OMEN enon ‘Goss. io) 








| Building Work at Gasworks TELA 2 Black yal re ge ‘ “ Offices .. 
1° Bedok: Coxtemmey Salt .............corcrcceccccserveroenenssrenses see a i . Town Hall, Tun MEE cucisicniccmincns| TODe 
Ea pannosaciennnaiien —, ws wy ooh ial mee ¥ ~ 








do. 
one Mr. Wager, Office of Works, are Gate, f acre " do. 
«»..| City Surveyor, Town Hall, Sheffield laistihabtnbtintasinady « do. 


do. 

0. Clande Robson. Public Offices, Kilburn ................0..... ; do 
©. F. Wike, Civil MOOT, TP TRIE csieivccaseccesessescnvesesceve do 
ee ’ Miller, cacace I aia a cintanebeninreoenneennnpons do. 
*Rewerage Works, ChOOM ....cc....--sesccesvevessseseesnessensnses Bpoom B.D.C...... Sikiceaplinaiiin .. HL. D. Searles fen Wood, 157, Wool sods aaa nenaaNeeS do. 
"New Roads, Muswell HUI..........0..01000se-c-cocers coronene | oe sees Vigers & Co., 4, Frederick’ s-place, Old . z pRe te leedice | ae & 





fics 
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ed a a SI meee 



































Works......... Shoreditch Public Health Com, .~ Si. 3s. weekly sdabentemenrnccadscdovsovecccsniee | Sept. 1° 
Works Marlborough Corpuration ............| BL 38. WOOKLY ......ccccccscucsscecssosssssevevestssvenensreseversesorvees ielsiinipees Sept. 22 
Works. Poplar Union al. Lchdbbictii rvs do. 
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marked with an asterish (") are advertised in this Number, Cognpetitions, p. iv. Ovntracts, pp. iv, vi. Vill, x. & xxi, Pablic Appointments, pp. xix. & url. 
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PRICES CURRENT (Continued). 


s. 4. 
Thames and Pit Sand ....... & o per yard, delivered 
Thames Ballast spesat shiners, © | ” 
pest Ground Blue Lias Lime.. 4 © ; 


Grey Stone Lime ...-..+.. 2% 6d. per 
Stourbridge Fire-clay in sacks, 32s. 6d. per ton at rly. dpe 
STONE. 
s d. 
Ancaster in blocks .... 2 © per ft. cube, deld. rly. depos 
Bath ” coor EO? ” ” 
Beer ” cone E 64 ” ” 
Grinshill ” seve FBO ” ” 
Brown Portland in 2s " ” 
Dac Dale ” 2 4 ” ” 
Red ia] 2 5 Ld iz] 
Red of 2 a ” ” 
Hard York ” ‘hs ” 
Hard York 6 in. sawn both sides 
landings, to sizes « d. 
(under go ft. sup) 27 oon super. 
tly. depot. 
seins cau Gin. Rubbed Ditto.. 2 10h 4 
” uo 3 im. town — S 
get year gm “2 aa oe 
Pome gin. selffaced Ditto o 9g eh 
SLATES. 
in. in. £44. 


coxre hantiine Banger. 1% § © per 1000 of 1200 at ry. dep 


a seconds , 10 1590 
16x 8 best 9 626 
20x 10 best blue Portma- 

doc - 18 0 


16« 8 best blue Port madoc 6 © oper tooo 





Buuving Woov.—YeE tow. 


At per standard. 


: ; & s. d. £sad 
Deals : best 3 in. by 1 in. and ¢ in. 

by gin. and aim. ........... $610 0 18 © 6 

: OOF OD koicicgacees.« 3630 @ 2859 90 © 
Battens : best 2} in. by 7 in. and 8 in. 

and zin. by zim. and@in....... 1230 © 13 10 @ 

Battens: best ab byGand 3 by6.. o 10 o less than 

7im. and Bin. 

Deals: seconds.................. 1% © Obessthan best 

BOONES COURS, oh ci ccccencecs  O3D @ ye oo we 


Fir timber: Best middling Danzig 
3 a (average specifrca- 





mci. Ss 
a 2S 
Pitch pine timber (35 ft. average).. 4 0 
oe Joiners’ Woon. At 
White Sea: First yellow deals, 
bake Bik. ee aoe. ar ae 
edt AD = po pr ay er 4 0~«0 
F atin. zin. by7z7in. 20 © 
Second deals, 3in. by r1 in. 22 10 
Battens, of in. entet 4m 6 
3 in. in. 
Third yellow deals 5 fa. byt in a oe 
Sktore oebvceenes cece 36306 
Battens, 2¢ in. and 3 in. by 7 in. : 10 
Petersburg : first yellow deals, jin. ° 
ced, Pees beibetoes 25 0 
Do. 3in. by gin. ......... pao OO 
11 in. on Te 7 8 
bvestiuabgdcena sh ialiase 18 10 
Do. 3 in. by gin... hgie'se yy 0 
he voesisuss oes 4 °° 
Third yellow deals, 3 in. by 
wih, tee TES Cedsemesshhee  8§ © 
pe 3 im by gin oe. 4 0° 
OOS 6 os co crcieee ae t2 to 
White Sea and i 
wet white deals, gin. by rr in.. 15 10 
Bat ” » 3m gm... 1% 9 
Coes soeedgeene ee ce eosee 1 
Second white deals 3 in. by i: im, Ds : 
. ” w 3in. bygin. 13 © 
Pil " panaelepeteneee 2 . 
var ee ii dieses KO 
ja etapa 
Broads (12 in. and up) ........ 2 © 
WONG isan no. oh © 
Seconds, reguiar sizes tsesceve 6 OO 
dddments "eee eee tereeeeers O @ 
Kauri Pine— 
Planks, por ft. cube 4... ..seee 3 


° 
° 
6 
° 
° 


per 


ecoo coe eo eooco 0 


@eeoccooec ocs 


oe oecoed 


~ 
of 1200 at ry. dep. 


rs " 

ee ” 
t,o09 at rly. depds. 
+ i aa 
doz. ” Ld 
S000 lots 
Bee « 
” ‘ ” 
ee he 


At per load of soft. 


$ 9°90 
410 0 
335 © 
3 ¢8 8 
410 © 
standard. 
2B 10 6 
23 0° © 
a 0° 3° 
4 «90 
a2 0 oO 
1% ec oO 
8% oo 
1410 © 
a% 0 oO 
23 00 
17 10 © 
7 9 0 
8% © © 
14 30 (68 
16 10 © 
14 10 © 
ijtoo 
16 10 Oo 
$0 0 
13 10 © 
1s 0 0 
%4 9 0 
12 9 © 
8 0 oO 
tees 
33° © 
more. 

_ °° 
to oO 

a 8 @ 
eo 4 6 
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At per war og 


Danzig and Stettin Oak Logs— s. d. s d. 
Lar ¢, per ft. cube : } o 2 6 o 28 
St ” * - ' o.2 a o27 

Wainscot Oak Logs, per ft. cube.. © 5 @ eo 3 6 


Dry Wainscot Oak, per ft. sup. as 
BEG secsesess ' »eo0 & wog 
7 * . 


do. sees 9 «8 


} in. do. 
‘on Tahecee, per ft. sup. 
asinch ...... oo 9 oo 


Selected, Figury, per ft. sup. as 
inch .... ‘ ; 
Dry Walnut, American, per ft. sup. 


as ea6ue , 19 is) ' 3 
Teak, per load se eeedeven-s 6 8 89 wo 89 
American Whitewood Planks 

ccc ovecssccsscese o2 3 9°30 


JOISTS, GIRDERS, &c. 
In London, or delivered 
to Railway Vans, 


per ton. 
£ a & Le © 
Rolled Steel Joists, ordinary sections 9 7 6 Pes 
Compound Girders __,, 20 13 10 © 
Angles, Tees and Channels, ordi- 
BOCTIONS «nec cen w en nwncue 12190 6 i4 tO 
DE FONE 06cs ca00s0 aesceseues 12 9 © - 
METALS. 
Per ton, in London. 
Inox. ~- £ wé& 4 @& 
Common Bars...... os aie 1% 0 89 W119 oO 
Staffordshire Crown Bars, good 
merchant quality ............ 1% § ®@ 1 1§ © 
Staffordshire ‘“* Marked Bars" .. 13 5 © e 6 es 
Hoop Iron, basis price.......-.. mz § © 15 0 
ised 7 @@ « « « 


a ” van ekensbnt 
(* And — according to size and gauge.) 


Sheet Iron, Black.— 
Ordinary sizes to 20 g. ........ 1110 0 
” » 04g 1215 © 
’ ye CDSS Gi cccrscre BH 89 0 
Sheet ron, Galvanised, flat, ordi- 
nary quaiity.~ 
Ordinary sizes, 6 ft. by 2 ft. to 
GR WEP Bicrcccessrcccccse 34 39 
ae » 22g. and2a4g ts $ o 
e ve WB Bonccccccces 6 15 © 
Sheet Iron, galvanised, flat, best 
quality.— 
Ordinary sizes to 20 g......... t8 10 0 
+ @ag.andz. 119 © 
@ tc 9 


Galvanised Corrugated Sheets. — 


Ordinary sizes, 6 ft.to 8ft.20g. 14 © & 1415 9 
- ss «620g. and 24 g. 14415 « 1§ 10 
Cui nails, 3 in. to 6im........... I 10 0 ° - 
(Under 3 in. usual trade extras.) 
Leav—Sheet, ish, ;lba. Rup. 20 7 6 
Pigs in colle sccm StF 6 
Zrmec— Sheet— 
Vieilie Montagne ........ ton 28 o © 
GHNMMs 6 ncc0 cececceese pe ae 27 10 © = «ae 
Correr-- 
Strong Sheet . per Ib. on} 
BO gcdceusbecitcisces i ee 
Copper nails ........-. ” = > 8 3 
Brass— s 
Strong Sheet...........+ on o oF 
in Jo tre eeeeeeee ” ort 
Tin— Ingots .... », 2.3 
So.ver—Plumbers”’ . <.. » o o 8 “o. 
Tiomen's twee ewes 1 © 010 + + = 
Blowpipe www awamaae erg es 5 


ENGLISH SHEET GLASS IN CRATES. 





15 og. thirds ..... hadieriewead . ad. per ft. delivered. 
ap SAD: oc ccsscccoeseecs ok. mi 
Of C8. CRIES co cccccscccccccece 344. pa ie 
Siete CE Risen tnseniecebne a4 \ 
— —— Seponseonsqeoeeene ‘ oa a 
oz. t ARES a aa 
pg, eRe sf 
Fluted sheet, 15 oz. eaeteekoos we 7 ae "0 
a ee Ghee -ccccccvesss 4 oo - 
} Hartley's Rolled Plate... .... 3. oe ” 
' ” ” ” eocome@ 3 a ” 
” “ ewe 4 oo 
OILS, &c. 
4 a: & 
Linseed Oil in pipes... .....per gallon o 3 : 
een” cas ae 
*” * » indrums .....- wt nee . 22 
Bouled ,, oe IM PIPOS .. 2... ne nee ” 036 
” ” ” — — ao ” ® 9 §$ 
a in drums ......- we em 037 
Turpentine, in barrels isskehevienes Rr o@ 5s 
in rn a Sie af o 27 
Genuine Ground English White Lead ...per ton 27 10 © 
Lead, Seen enecnees enenstas » % 0°? 
Rest Linseed Putty.. ..-percwt. o 9 6 
Stockholm Tar ...... .0++0+ a+ per barrel 1 7 © 
VARNISHES, &c. 
per gallon 
. L -" d. 
Fine Elastic Varnish or outside wor o 16 6 
Best Elastic Cora Varnish for outside work .. 1 0 @ 
Best Elastic Carriage Varnish for outside work 0 16 6 
Best Hard Oak Varnish for inside work .......- ero 6 
Best Extra Hard Church Oak Varnish for inside ged 
WIE ce cecees Kb pedama teenage tend $eeeseebence ° 
Fine Hard Copal Varnish for inside work ..... - e086 © 
Best Hard Copal Varnish for inside work ...... 1 0 © 
Best Hard Carriage Varnish for inside work... °o 16 © 
Extra Pale GEE oc cn ndbe cu sadvecsics omo 
Best Pale Geld Sine peeunawekius baat be ennee © © 
Best apan ......- 0 ce cb de cegevcccasecce °16 © 
Oak and BO 2 cocccdscecscescces e980 
Brunswick euenensneed eteccusse apecnede °90 
Berlin Black ........-.s000e0s00 sueune atmie. 28: § 
rea dve ne bacteesssestess paseetise e110 o 
Se ech and trash Polish... secconses OM © 


PRICES CURRENT (Continued). TO CORRESPONDENTS. 
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Ww P.—J.C.—J, W.R. (Amounts should have be- 
stated, W.G.S. & Co. (Bek 8 
yg Ak LA, ( ow our limith S.V.& DD 
NOTE.—The responsibility of signed articles, letter: 
and papers read at meetings, rests, of course, with th- 


We cannot unaertake to return re 
toy ected Commun: 


We are compelled to decli pointing books an 
Riving addresses, me ~ 
_Any commission to a contributor to write an article i: 
= — to the approval of the article, when writte 
the Editor, who retains the right to reject it if unsatis 
factory. The receipt by the author of a proof of an artic!- 
in does not necessarily i its acceptance. 

communications i lit and artistic 
matters should be addressed to HE EDITOR: the ‘ 
sattrs should ba sddsemed te THE PUBLISHER 
to JBLI nc 

mot to the Editor. — 


ee Ser Serer | 








Comm: 

{ nications for insertion under this beadir 
should be addressed to “‘ The Editor,” and must reach ~ 
mot later than 10 a.m. on Thursdays. N.B.—We cannot 
publish tenders unless authenticated either by the architect 
or the building-owner; and we cannot publish announce. 
ments of tenders accepted unless the amount of the tender 
is given, nor any list in which the lowest tender is unde 
£100, in some exceptional cases and for specia! 
reasons. 


* Denotes accepted. ¢ Denotes provisionally accepted. 


BODMIN.—For the construction of cattle market an 
fair park, Westheath, for the Urban District Coun 


Rodmin. Plans and Specifications prepared by Mr. E. | 
Oliver, Borough Surv : 

iS peer £1,938 | Brown & Son .. an 
Shelley & Sons 1,705 | E. Harris* 

F am. 1,700 


{All of Bodmin. } 


_BOURNEMOUTH.—FPor alterations, for new bra: 
of London and South-Western Bank, Bournemouth. M 
J. ¥. Fogerty, architect, 2, St. Peter’s-terrace, Bourne 


mouth : 

Wm. Hoare ; £2,254 George & Hard- 
Tones & Son . 2,128 © ing . Li. 
Miller & Sons.... 2,030 15 | Jenkins & Sons*. 1,984 


BRANDON (Co. Durham).—For new stores and 


Meadowfield, for the Co-operative Society. Mr. W 
Perkins, architect, Bishop Auckland : 
T 


. & J, White, Newcastie-on-Tyne’ .. £i2 
BRIGHTLINGSEA (Essex) —For making-up Nelo 
road and several others for the Urban District Counci 


Dupont & Co. ...... £2,859 | W. Manders. ....... £2,534 
Moran & Son .. 2,742 | Mackenzie & Sox 
Burgoyne & Son.. 2,703} Clactom-on-Sea*.. 2,45 


BRIGHTON.—For the erection of a house. ¢ 
cottages, walis, &c., Mile Oak pumping station, ne 
Portslade, for the Corporation of Brighton. Mr 
Jobnston, waterworks engineer :- 


C. ¥ Smith .. £3,920 © |S. Pearce £2,748 


gs. 3886 o «| Cook & Sons, 
A. E. Nunn.. 3,069 8 6] Crawiey*® .. 2,515 © 





BRIGHTON.—For the construction of a concre 
groyne, Lewes-crescent, for the Town Council. M: 
¥. J.C. May, C.E., Towa Hall, Brighton : 

. & F. Binns.. £6,742 12 6 | Cooke & Co., 


Pasey & Son.. 5,286 9 3 | London"... . £4.50 





DEVON PORT.—For the erection of workmen» dwe 
ings, James-street, for the Town (Council. Mr. J 
Burns, Borough Engineer, 30, Ker-street, Devonport : 
H. E. Skinner £7,707 11 6 | Lethbridge 
Thos. May.... 6,76) ts 0 Son 46.477 
Wakeham Bros. 6,445 o A. N. Coles 4.40 
S. Roberts.... 6,542 to 6/ W. E. Blake® 6 

{All of Plymouth.) 





theilding 


For the conversion of 


DURHAM ut Z t 
Mr. H. T. Grados 


cottages, Sands House, Durham. 
architect. Durham :— 
; £oe8 0 10/G. T. Manners £309 


A. Fr 
Wm. Laie cies GD OS Wm. Pratt s 7 4 





DURHAM.—For rebuilding premises, No. 29, Silver 
street, Durham. Mr. H. T. Gradon, archite 


Durham :— ; ‘ 
Draper & Sons £2,532 5 10! J. Shepherd .. £1,36° © 





G. T. Manners 2,085 o o | Gradon & Som, 1,715 
DURHAM For two houses, Nos. ¢ and s, Fie 

terrace, Dur y Mr. H. T. Gradon, architec, 

Durham >— ‘ adie 

Wm. Lodge......€1,750 15 | Gradon & Son £1482 

}. She weve 1,699 0} C. W. Gibson.... 1,500 

G. T. Manners 1,645 ©| Draper & Som .. 1,450 

T. * ore 1,535 © 





EGREMONT (Cumberland). —For alterations, &c. | 
shop and warehouse for the Egremont Industrial Co-oper» 
tive Society. Messrs. W. G. Scott & Co., architect, 


Victoria-baildings, Workington -— 
Building.—H. Eilbick, Egremont... éa28 7 1 
Jeinery.—G. H. Chambers, Working- 

ton ... ee enceccesss os 138 Oo © 


os 110 1 © 


. Strathem, wen 09 0 0 


errr s Te 37 0° © 





[See also next page. 
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FALKIRK.—For the erection of school buildings, ! 
Camelon, for 


the Falkirk Parish School Board. Mr. 


ate Strang, architect, Vicar-street, Falkirk. (Quantities 
Sandilands, 154, West — street, 
gow : 
~G Sanderson, Falkirk . 
ee m. Walker, Polmont Static 
Shate 
Pls and Gasfitting.—Waliace - 
Connell, Falkirk... ....-cceseeereees 
Pias Jas. Miller, Falkirk ...... > £334 
alae aig Bros., Glasgow .......... 3 
pouse.-Dee Ny . at Cle sain 
OW . neces 
ay F= Gates.—Jonn Kidd 
Polating emelot  Sceeeis Pale Ki 








FENNY STRATFORD.—For the erection of school 
buildings, for the School Board. Mr. Jobn Chadwick, 
gm Fenny Stratford :- 





Ww ade hicion 83 | Walter & Austin. .. £4,413 
Thos aa Sue A. Taylor, Fenny Jones, architect, Pte ea (Quantities ty! Mr. Jobn Scott, 
. Coleman...... as8s © ccceee Gy 360] surveyor, 2 
Alf. Atkins ........ 4497 Oldrid, “& Bom Le a ol | Gaze &Son...... £La7~ 0 
sscckeaiecndahdicinamacibeeniasnieniiaanneyn A. A. . aged | Wheestey ee 2,6go : 
GARFORTH (Leeds) —For alterations, &c., to shop. 1, Whitbars “ue a 2 ——e Son, 2,657 3 
Mr. W. Wrigley, architect, 6, Westgate, Wakefield : Seem... asm @ Woking* mg © 


Tom Blakey, Leedds............0seeceeseees fats 





HULL. —For etiine, &e., to school, Wawne-street, 


for the Kin -Hull School Board. “Mr. B. 5S. 
focete, architect, fp eat = s Inn Buildings, Bowlalley-lanc, 
ull — 
Blackbarn & Son.. L685 | W. Hodgson ........ £5,773 
1. Houlton ........ | Jackson Sons .... $319 
V. Knowles ........ se ockney & Liggits = 4,298 
G. Houlton ........ 5.540 iC. Greenwood ...... 5,118 
W. Sanderson .... 5.490 | M. Harper® ...... 5,087 
pS S354 
[Al of Hull.) 





LINLITHGOW. Pg the erection of an academy, for 
the School —_ J. Graham Fairicy, architect, :, 
Tndia- buildings, Ed inbarth "Quam Quantities by architect :— 

Masonry.— R. & W ilip, Linlith- — 

gow" ban kaccdtan Ob ci cedeebokes L339 
J oimery. — William Walker, Pelmont* 1,402 15 @h 
Siating.—D.& A.Grant, Linlithgow* yor a2 11g 
Plastering.—D. Macnair, Falkirk® 75 9 1 


Plambiag.— Blake & Co.,Edinburgh* 30 10 © 
Painting. M. Mackinzie, Linlith- 
gow*...... 6 «6 
/feating. Cameron & Co., Govan* ain ags g 
Total ...c...... $3793 18 © 





Rae seat ~For the erection of a refuge dwellin 
eeve’s-place, Hoxton, for the Shoreditch Vestry i 
then Dee C.E., Town Hall, Old-street, E EC. 
ki ay & Sons £2,550 4 be Ivory, Great 


a & aap Sa 2,192 © = st., ‘ 
¥ togee Son 2,012 15 | ae” astentus 1,305 10 
J. Weibking .... 1,545 o} 





LONDON.—For steam-engine and steam laundry 
moteary st the Fever Hospital extension, Plaistow, for 

orks Department of the Corporation of West 
Ham. Mr. Edwin T. Hall, architect, 57, Moorgate- 
street, E.C. :— 

The Manchester Laundry Engineering Co.° £1,053 
MAESTEG (Wales) —F —For the erection of a bos 

with administrative &c. for the H "Eo 
mittee. Mr. J. Ronee Town H 


Maesteg :— 
OE UE b6 sch bu etesiesscdew oe te £4,4% © © 
Lewis Williams, 12, Queen-street, 
ROU apne cocteceiisenesenen 3,625 © © 








Sos. 7 GUAR tot to RAs BACK HILL, 


FARRINGDON 1 ROAD, B. 
CHR LA peer Shea OF A8e yo in ny 1 ET 
THICK NES, D: AND FIT FOR [IMMEDIATE VaR. 
Feteghee be wt maine Tele. Addves;: “GHEWIE : London.” 


THE BUILDER. 


TYLORSTOWN (Glamorgan). — For additions to Horeb 
Baptist C . Tylorstown, - the a gam, Committee. 
Messrs. ths ‘e Jones, Tonypandy and Llandaff, 

chitects 
™ Ww. D. Humphreys, a House, — 

Tylorstown, Glamorgan* éinednn eg 





WEST DEEPING (Lincs) —Por the erection of school 
teacher's residence, for the managers of the West Deeping 
Voluntary School. Mr. J. C. Traylen, architect, 15, Broad- 
street, Stamford. (Quantities by the architect >— 





Letall .... 4a nd — £376 © 
Hawkins 425 i re 375 0 
Pine & Son 1a ats Rr atte . 
Furnis Bros. ...... 413 ; | toft Mar me Deep: 
Gelsthorpe & Son 73:1 o| ing* esac ic 


WOKING. 
to convert same into banking 
and South-Western Bank, Limited. r. William G. 


~For alterations to No. «, The Pavement, 
i for the London 





WORKINGTON,—For the erection of a drili-hall, 
K.dkin~ treet, for fotiery Volunteers. Messrs. W. G. 
Scott & Co, architects, Victoria-buildings, Workington. 
(Quantities by architects > 


Butiding.G. Mann.........+++0+: Loy 0 
fo tmary.— J. Steed 2... cece cece 631 1 6 
Pimsebing. oJ, i Tics cibciadnees 14$ 10 © 
Piastering.- J. Lawson ....... . to2 19 0 
Slating.—J. Lythgoe... 9? 4 «0 
Cleciag amet Patnang. —T. D. Keen- 

limde .... - Beso 5 


(All ‘of "Workingtos. } 





ee 


























SLATE MERCHANT, 


SLATER and TILER. 


‘| Penrhyn - Bangor, 
Oakeley - Portmadoc, 
"juendy lor immediate Selivery to any Rallwny Station. 


PLASTERERS’ LATHS 


(HAND-MADE) 
ALWAYS 1n STOCK. 
Applications for te Rin Bi 
BETHNAL GREEN SLATE WORKS, 








(Sept. 13, et soe 


FOR ALL ode Sata KINDS OF 
STONE 


BA 
FLUATE, for Hardening, Waterproofing 
and reserreng Building Materials. 


HAM HILL STONE. 
DOULTING STONE. 
The Ham Hill and Doulting Stone Co 
(incorporating ~ eo Hill Stone Co. and C. Trask & Son 





ing Stone Co.) 
Chief Office :—Norton, Stoke-under-Ham, 
Somerset. 
London Mr. E. A. Williams, 


16, Craven-street, Strand. 





Asphalte.—The Scyssel and Metallic hin 
Asphalte Company (Mr. H. Glenn), Office, 42, 
Poultry, E.C.—The best and cheapest materials for 
damp courses, railway arches, warehouse floors, 
flat roofs, stables, cow-sheds and milk-rooms, 
ranaries, tun-rooms, and terraces. Asphalte 
Sontractors to the Forth Bridge Co. 


SPRAGUE & CO., Ltd. 
LITHOGRAPHERS, 
Employ a large and efficient Staff especially for 
Bills of Quantities, &c. 

4& 5, East Harding-st., Fetter-lane, E.C. 
QUANTITIES, &c., LITHOGRAPHED 
accurately and with despatch. 
METCHIM & SOW (6: chonues: ware sere 
“QUANTITY SURVEYORS DIARY AND TABLES, 

1900, price 6d. post 7d. In leather 1/- Post 11 














cs seta | DRY PLANKS AND BOARDS 


Im all kinds of Hard Woods. 


=e =| Mahogany Wainscot, Teak, &c. &c. 


Wm. MALLINSON & Co. 
Offices : 136 & 138, Hackney Road, London, N.E 
Telephone : 1319 AVENUE. 


ASPHALTE 


Fer Horizontal A Vertical Damp Courses. 
For Flat Roofs, Basements, & other Floors. 








Special attention is given to the above by 
THE 


French Asphalt 


H.M, Office of Works, The School Board for London, & 





For estimates, quotations, and all information, spp! 
at the Offices of the Company, 


5, LAURENCE POUNTNEY HILL, 








BerunaL Gaesn, Lonpon, B. 


CANNON STREET, E.C: 





TWELVE GOLD AND SILVER MEDALS AWARDED. 


COPPER AND ZINC ROOFING. 
F. BRABY & CO. 


LONDON. 
852 to 364, Euston-rd., N.W. 


LIVERPOOL, 
6 & 8, Hatton Garden. 


GLASGOW. 


BRISTOL. 


47 & 49,8t. Enoch-square. Ashton Gate Works. Coronation-ré. 


VIEILLE MONTAGNE SOLE MANUFACTURING ACENTS. 


NO EXTERNAL FASTENINGS. 


Particulars on Application. Chief Offices: Fiteroy Works, EUSTON ROAD, LONDON, N.W. 


THE BATH STONE FIRMS, Ltd. 





